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Factory Management and Maintenance serves the men in manufac- 
turing industries who afe responsible for management, those who 
are responsible for maintenance, those who are responsible for the 
interlocking functions of management and maintenance. 


Well-ordered planning is ineffective without buildings and equip- 


ment that are properly maintained for instant and continuous serv- ee 


ice. And the perfectly maintained plant is helpless without thor- - 
oughly developed operating plans. : 
The men carrying the responsibilities for plant operation. ‘must 


know the problems incident to both functions. They must coordi- 
nate management and ‘maintenance activities in the ‘interest of 


profitable. operation. 7 


Factory Managenions and Maintenance provides the information Se 
to make polis good management, complete maintenance, anc De 
effective co linatior It aims to be a complete service to” re a : 
plant-operation man. + 
No man in an dalbocinat Dibisiteration job can sfiaed « to he ne * | 
out Factory Management and Maintenance. Every plant-operation ‘ 
job 7s important. = : 
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MOHAWK CARPET MILLS 
The Shuttleworth Division and the McCleary 
Division (below) at Amsterdam, N. Y. Owners? 
Mohawk Carpet Mills, Incorporated. 445,300 
square feet of Barrett Specification Roofs applied 
by Kaiser-Boswell Company, Inc., Amsterdam. 


TROUBLE-~FREE ROOFS 


CUT DOWN OPERATING COSTS... 


Photos: Fairchild Aerial Surveys, Inc. 


Once a company discovers the merits of Barrett 
materials and methods, the advantages of doing 
business with Barrett Approved Roofers and the 
completeness of Barrett Inspection Service, it loses 
interest in experimenting with ordinary roofs. 

Barrett Specification Roofs are bonded against 
repair and maintenance expense for periods up to 
20 years, but the term of the bond only begins to 
measure the life of the roof. Day after day, year 
after year, they provide the sort of expense-free, 
worry-free, fire-safe protection plant engineers 
appreciate. No need to think about possible shut- 
downs or upset production schedules because of 
leaky roofs... 


Eighty years of successful manufacturing expe- 
rience plus unmatched performance records have 
established Barrett Roofs as the most dependable 
roof protection America has developed. Sound 
business judgment dictates that these roofs will 
cost less in the long run. 

Consult with us or your local Barrett Approved 
Roofer on any roofing or waterproofing problem. 


THE BARRETT COMPANY 
40 Rector Street New York, N. Y. 


2800 So. Sacramento Ave., Chicago, Ill. 
Birmingham, Alabama 


RECOVER RIGHT WITH BARRETT ROOFS 
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Factory Management 
and Maintenance 


A consolidation of Factory and Industrial Management 
and Maintenance Engineering 


NG oS a v5 2 gi ale is on Ra ba kale o Wedinak e MeGA wad DEK tees 


The Sinclair-A. F. of L. collective bargaining agreement is the nearest thing yet to what 
the NIRA doctors prescribed, will bear watching on that account 


ETI ON Te Lee eee eee eee eT eee er eee 


With monorail and automatic dispatching help, one man does Sun Tube’s important handling 


eee re ee eee RODNEY WILCOX JONES 
Charge it mostly to new and effective layout. Making time 1s shorter by at least a third 


Se ee See PE oe a. WILLIAM R. MULLEE 


Make Ready and Clean Up have no place on inspection payrolls when motion economy’s 
around 


The Normal Stock Method of Valuing Inventories........... WILLIAM F, BURKE 
Treats normal stocks much like fixed assets, gives a different picture of operating profits 

ET te Rees, ae Te eer eg er eet ye ee te eee ETS ee eee eee Ty ee se ce 
Gives that custom-made look to mass-produced products, promises toe hold on new markets 

eer I NS oc tks fe aOR NA ae Wigs ad nthe se ba dees 
Theory, borne out in actual practice, is that they'll be better engineers because of it 

There Is an Economic Right Price for Every Product......... W. L. CHURCHILL 
Determining what elements to include in a concern’s prices if it is to continue to go ahead 

ME PE I 65 5 aii seis ses ob sa oder ds Vance .. OLIVER FIELD ALLEN 
Just this. Don’t overlook their increasing utility for auxiliary as well as primary power 


Coolimgy, Large Titionsd Motes): 3... so eee ees J. V. HUNT 
Totally inclosed, fan-cooled motors can now be built in frames no larger than standard open 
type 

May Cost Little to Save Much on Power Transmission........ ROBERT W. DRAKE 


Easier, probably more profitable, to uncover many opportunities to make small savings than 
to find the place to make the “one big killing” 


“Handling” Brings Up These Motor and Control Problems...... R. F. EMERSON 
Case histories that illustrate some effective combinations of equipment actually used 

Mer. PP I II ai i a ee a i cock tate dake H. F. KNEEN 
Important, but sometimes mighty hard to do. What causes distortion. How to avoid it 

We're Always Looking for Trouble........................ THEODORE CLARK 
Systematic inspection keeps the little defects from growing up to be major breakdowns 

Now’s the Time to Put Buildings in Shape...................... G. W. BORDEN 
Also to stop leaving undone those things that ought to have been done long, long ago 


DO Re WOO, ook ei ce meee cans: MONTROSE EDMONDS 
Someone in your plant will have to do it some day. So here’s his help in time of need 


Rotor Windings—Half-Coil, Shoved-Through Type.................- A. C. ROE 


The kind of practical winding information that can’t be found in handbooks or textbooks 


Management Shorts ................. 310 Maintenance Shorts ................. 
Zam Wert @ Bitow................. 311 Questions and Answerts............... 
I CES Sei A Ek lage ia Beppe etme we -. 
They Think and Say.............. ae ee eer eee 
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It was in all the daily papers 





(the Sinclair Oil collective bargaining agreement, we mean) 


Yes, it was, but not the whole story. Daily 
papers are for popular consumption; they can’t serve 
industry’s requirements for complete, specific in- 
formation. 

The popular part of the story was that Sinclair 
had signed an agreement with the A. F. of L. The 
part of the story not told was how the Sinclair com- 
panies would deal with non-union employees and 


employee-representation groups. 


That part of the story 1s wanted by industry; that 
part of the story FACTORY gives in this issue—also Mr. 


Sinclatr’s viewpoint—also the agreement in full. 


This quick, full service concerning an outstand- 
ing labor development is evidence that no man in an 
important plant-operation job can afford to be with- 


out FACTORY MANAGEMENT and MAINTE- 
NANCE. Every plant-operation job zs important. 


EDITOR 
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and MAINTENANCE 


JULY, 1934 


No Strikes, No Lockouts 


Say Sinclair Oil and A. F. of L. 


in collective bargainin g agreement 


tory of labor relations is the Sinclair-A. F. of L. 

agreement, reached last month. It has been vili- 
fied and praised; for the moment let the ayes and noes 
cancel each other, and consider the agreement itself. At 
the end of the year during which it is to be in effect the 
results achieved under it may positively indicate either 
the feasibility or futility of such an arrangement. 

This agreement is a contract between an employer 
(Consolidated Oil Corporation) and that portion of em- 
ployees choosing an A. F. of L. union (International 
Association of Oil Field, Gas Well and Refinery Work- 
ers) as its bargaining representative. Non-union em- 
ployees are, or may be, represented in other ways. The 
attitude of Mr. Sinclair toward labor relations is set 
forth in the accompanying statement written at the 
request of Factory Management and Maintenance. 

According to information obtained from an executive 
of the corporation: 


() wos oti DING recent development in the his- 


1. The proportion of employees who are members of 
unions varies greatly in different parts of the country 
and in different operations. In some of the refineries 
the percentage of employees belonging to the Interna- 
tional Association is as high as 85. In other places it is 
practically negligible. On the average, taking all opera- 
tions, it is estimated that half of the employees belong. 
(Total employment in the companies affected is approx- 
imately 15,000.) 


2. Sinclair companies will deal with the remaining 
employees on any basis that they choose to set up. When 
any group or section of employees designates an agency 
for collective bargaining that agency will be dealt with. 


3. In a number of the plants employee associations 


exist. Some are old, some are new. Where employees 
prefer this kind of agency for collective bargaining the 
corporation will deal with it as it has in the past. The 
constitutions and by-laws of these associations amount 
practically to agreements so far as collective bargaining 
is concerned. 


4. Non-union employees will have the same privileges 
and restrictions under which the union employees work. 


H. F. Sinclair Statement 


Prepared for Factory Management and Maintenance 


Everyone seems to agree that the labor problem is 
one of the most important with which industry has 
to deal. It is also generally agreed that the solution 
of this problem will have a most important bearing 
upon the success of the whole recovery program. 

We have made an agreement with a union repre- 
senting a large number of our employees in produc- 
tion, pipe line, transportation, and refining opera- 
tions lecune it was an undeniable fact that this 
union included in its membership a large number 
of our employees. The Recovery Act requires us to 
deal with any properly designated representative of 
employees. The union is such a representative. It 
may not be the only one, but it is an important one. 
The Recovery Act does not require anybody to make 
any kind of written agreement, but it is generally 








considered desirable when any sort of contract or 
agreement is made that it be reduced to writing so 
that its terms may be exactly known to both parties. 
This rule seems to us to apply to labor agreements as 
well as to all others. 

The contract is not a closed shop arrangement. It 
simply provides a basis for doing business with a 
large section of the men who work for us. In my 
Opinion it is a good, sound arrangement. It is a 
firm engagement on the one side that there will be no 
strikes and an equally firm engagement by both 
parties that a clearly defined procedure shall be fol- 
lowed for the settlement of wage and other contro- 
versies, localized or general. 

I cannot imagine that injustice under this pro- 





cedure could be done either to the employees or to 
the employer. There certainly is no greater risk in 
this regard than there is in going into the courts for 


the settlement of disputes. The outstanding differ- 
ence, of course, is that the employer and the employee 
keep the settlement of their differences, if there are 
any, within their own family, for the sound reason, 
as Mr. Green says, that “after all, the people most 
concerned should handle their own affairs and make 
their own rules of procedure.” 

I have nothing to say to those whose policy is 
guided by an ingrained prejudice against labor 
unions. Labor organizations ‘are a fact and I can 
recognize them just as easily as I can the Empire 
State Building. 


ARTICLES OF AGREEMENT 


Whereas the parties to this agreement 
intend to promote an increasing spirit 
of harmony between Employer and such 
of the Employees of the Employer who 
are members of the above named Asso- 
ciation and to insure the most efficient 
operation of the facilities of the Em- 
ployer. 

Now, therefore, it is understood and 
agreed as follows: 


ARTICLE I 


This agreement shall apply to the re- 
fining operations only as conducted by 
Sinclair Refining Company; the develop- 
ment and/or production of crude oil 
and/or natural gasoline by Sinclair 
Prairie Oil Company; the purchase and 
marketing of crude oil by Sinclair 
Prairie Oil Marketing Company, and the 
transportation of crude oil by Sinclair 
Prairie Pipe Line Company; and the 
aforementioned activities of the Rio 
Grande Oil Companies. 


ARTICLE II 


This agreement shall continue for a 
period of one year beginning June 1, 
1934, and thereafter unless terminated 
by either party on thirty days’ written 
notice by the party electing to ter- 
minate. Within said period of thirty 
days the parties hereto shall confer for 
the purpose of mutually considering 
upon what terms and conditions this 
agreement may be extended instead of 
terminated. 


ARTICLE III 


It is agreed there shall be no cessa- 
tion of work through strikes or lock- 
outs during the term of this agreement. 


ARTICLE IV 


All grievances and disputes as to 
wages and working conditions arising 
between the Employer and the Em- 
ployees herein mentioned shall be gov- 
erned by the terms of this agreement. 
Whenever any such grievance or dis- 
pute arises which cannot be otherwise 
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Between Sinclair Refining Company, 
Sinclair Prairie Oil Company, Sin- 
clair Prairie Oil Marketing Company, 
Sinclair Prairie Pipe Line Company, 
Rio Grande Oil Companies, each 
hereinafter referred to as “Employ- 
er,” and International Association of 
Oil Field, Gas Well and Refinery 
Workers of America, Acting on Be- 
half of Such of the Employees of the 
Employer or Employers Who Are 
Members of the International Asso- 
ciation. 


adjusted the parties hereto agree that 
the same shall be decided in the man- 
ner provided for in Article XXIII 


hereof. 
ARTICLE V 


Employees in any classification are 
expected to perform any duties to 
which they may be assigned. If work 
of a higher paid classification is tem- 
porarily required of any Employee, he 
shall receive the wage of the position 
to which he has been assigned and for 
as long a time as he occupies that posi- 
tion. If an Employee is temporarily 
shifted to any position paying a smaller 
wage than he has been receiving, .no 
reduction in wages shall be made, but 
in cases where a man’s services are no 
longer required in his class, the Em- 
ployer may, with the Employee’s con- 
sent, instead of laying such Employee 
off, transfer him to any other position 
vacant and fix the wage according to 
that position. 


ARTICLE VI 


In filling vacancies in the higher 
classifications the Employer accepts the 
principle of exercising due regard for 
length of service, taking into account 
ability and efficiency; and the general 
practice will be followed of promoting 
those who, by length of service and 
ability, shall be deemed to .have earned 
promotion. Nothing in this Article, 
however, shall interfere with the right 
of the Employer to promote any indi- 


vidual for unusually meritorious service 
or exceptional ability. Any Employee 
laid off through reduction of forces or 
for any other reason beyond his con- 
trol and re-employed within sixty (60) 
days shall be considered a regular em- 
ployee as regards his service rating. 


ARTICLE VII 


In the event of emergencies when an 
Employee is called for duty outside of 
his regular working hours he shall re- 
ceive pay for actual time worked at 
one and one-half times his regular rate 
with a minimum of three hours’ pay. 
In the event no work shall be required 
of an Employee called out for such emer- 
gency, he shall receive pay for two 
hours at his regular rate. 


ARTICLE VIII 


All work peculiar to any classified em- 
ployment (job) shall be done by men 
regularly assigned to that classification 
(job) except in cases of extreme emer- 
gency. 


ARTICLE IX 


Employees shall not be required as a 
condition of employment to submit to a 
physical examination by a physician in 
the pay of the Employer or its agents, 
but may furnish a certificate of current 
date from any reputable doctor of the 
Employee’s own choosing. In the case 
of Employees being absent from work 
due to illness or- physical impairment 
they shall be readmitted to work upon 
the presentation of a certificate of 
physical fitness, signed by any ac- 
credited physician. This rule, however, 
shall not limit the right of the Em- 
ployer to require physical examination 
by a physician in the Employer’s serv- 
ice in exceptional cases or in cases of 
constantly recurring absence from duty. 


ARTICLE X 


Hours of labor shall not exceed those 
specified in the Petroleum Code. Pro- 


(Continued on advertising page 48) 
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All by himself 


NE MAN, an electric monorail with pushbutton 
() control, and an automatic dispatching system see 

to it that machines never have to wait for mate- 
rials in the Sun Tube Corporation’s plant at Hillside, 
New Jersey. 

This concern makes collapsible tubes for toothpastes, 
cosmetics, and similar products. The tubes are extruded 
from pure tin disks, which are first stamped out, falling 
into square cans on casters, are then dumped by means 
of a pneumatic hoist into a tumbling barrel and moved 
via monorail to stock bins. The tumbling operation 
removes burs and serves also to lubricate the disks so 
that they may be more readily extruded. 

When a machine operator sees her supply of disks is 
running low, she presses a button which causes the num- 
ber of her machine to show on the annunciator circled 
in the upper photograph. The stock boy fills his mono- 
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rail bucket, presses the “forward” button on the push- 
button control, which moves the bucket to, and stops it 
at, a scale located adjacent to the control board shown 
in the center. After noting the weight, he turns a 
switch on the board which lights a telltale and automat- 
ically dispatches the bucket of disks to the machine that 
needs them. 

At this point, one of the mechanics on the floor steps 
up, lowers the bucket, opens a slide in the bottom, and 
dumps the disks into the machine hopper. 

He-then raises the bucket, punches the “reverse” but- 
ton, and sends the bucket back to the stockroom. 

Circled in the lower photograph is the pushbutton 
control, which rides along with the bucket. It has five 
buttons—‘“raise’”’ and “lower” on one side; “forward,” 
“stop,” and “reverse” on the other. 

Aside from the saving in time and labor, there is none 
of the confusion which is so frequently a direct accom- 
paniment of manual handling. 


One man does the handling 
at the Sun Tube Corpora- 
tion, where blanks for col- 
lapsible tubes are automati- 
cally monorailed from stor- 


age bins to the machines 
















Rodney Wilcox Jones 


President 
Augusta Knitting Corporation 
Utica, N.Y. 


If This Mill Looks Empty 


E HAD a single thought in mind when we laid 

out our present mill and began manufacturing 

operations early this year. It was to convert 
yarn into finished suits of underwear, sweaters, and 
bathing suits with the fewest possible lost motions. 

Hence our present layout which, as you will see from 
the accompanying diagram, places all manufacturing 
processes on one floor. To this efficient plan, which 
provides for continuous and rapid flow of work in 
process, we attribute the undeniable fact that we are 
doing a quicker manufacturing job and a better one. 

Contrast this plan with our old mill, which occupied 
four floors and approximately three times the present 
floor area. Beginning at the top came cutting, then 
winding and knitting, finishing, folding and pressing in 
that order. Picture the necessary handling between 
operations and floors, the unavoidable delays while wait- 
ing for truckers or elevators. Is it hard to believe that 
we can now deliver the average order in something like 
two-thirds of the time formerly needed? 

This is an important advantage these days, whatever 
the industry or the product, and one which has enabled 
us to keep in step with modern buying practices. It 
has meant, too, a smaller inventory of work in process 
and a smaller stock of finished goods. Indeed, the only 
quarrel we could possibly pick with our present manu- 
facturing layout is that goods “march” through far more 
quickly than we ever dreamed they could, and with an 
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... 2t’s because it is laid out on a 
single floor and goods ‘‘march’’ 
through faster than we ever dreamed 


they would 
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ease which leaves us with the uncomfortable feeling that 
the plant is somehow emptier than it ought to be. 

Take a specific case. We get an order for, say, a 
hundred dozen bathing suits. They are knit today, 
steamed tomorrow, then cut, finished, folded, boxed, and 
shipped on the fourth day. Of course, if things have 
to go to the dyehouse—we do not operate our own— 
deliveries will depend on the service we get. 


Easier Supervision 


There is another advantage, no less important. It is 
increased ease of supervision. Formerly, located as we 
were on four floors, it was next to impossible for one 
man to keep actively in touch with everything that was 
going on. ‘Today the superintendent can literally be 
“everywhere at once.” 

Part of the improvement in speed and quality of pro- 
duction may fairly be attributed, however, to the greater 
ease of seeing which now prevails. Lighting has been 
tremendously improved. ; 

Three rows of building columns, spaced 20 feet apart, 
split the mill area into four parts. In each row the 
columns are spaced at 9-ft. intervals. In effect, there- 
fore, the mill is divided into bays 9 by 20 feet. To each 
bay there are two lighting outlets, each covering a work- 
ing area of 90 square feet. The ceiling is 12 feet high, 
and lamps of 200-watt capacity are mounted 10 feet off 
the floor. Reflectors are prismatic glass, which through 
washing can be restored to their original efficiency—an 
important point in a textile mill with so much lint flying 
around. 

It should be mentioned, too, that the ceiling is newly 
painted in a flat mill white which possesses a high reflec- 
tion value and adds accordingly to the overall effective- 
ness of the general lighting. 

As a result, cutters at the bench, operators at their 
machines, are working at an intensity which actually 
reaches 25 foot-candles at working areas, without the 
supplementary local illumination generally so badly 
needed. Each light, incidentally, is individually con- 
trolled, and although it may take some time and a good 
deal of extra current to educate operators to switch 
lights on and off as needed, the extra cost will, we feel, 





Finishing 


= Tables 


Cutting 
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be far outweighed by the definite advantages of greater 
production and better quality. 

Two other things have helped to give us the flexibility 
so necessary today. One is a surplus supply of machines 
which are stored on the floor above the manufacturing 
area. Thus, if a machine is down for repairs and pro- 
duction is “waiting on” it, it can be replaced by another 
at short notice. Also, production lines can be quickly 
shifted to conform to seasonal demands. 

The second is an automatic boiler of the Scotch hori- 
zontal type which supplies process steam far more 
cheaply than the main heating plant could hope to do, 
and which in summer leaves us quite independent of the 
latter. It supplies 75-lb. steam for steaming and press- 
ing, and builds up the required pressure in the morning 
in about ten to fifteen minutes’ time, depending on the 
temperature of the water in the city mains. As steam 
is used during the day and the pressure drops down to 
65 pounds, the oil boiler kicks on automatically and in 
less than two minutes brings the pressure back again to 
75 pounds. We don’t know what we’d do without it. 





From four floors to one has meant quicker deliveries, 
smaller inventories, better supervision—in short, a better 
product at lower manufacturing cost. The oil burner does 
its part in guaranteeing the flexibility so necessary today. 
It supplies process steam and leaves the production de- 
partment quite independent of the main Keating plant 
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Motion study takes ‘Make 
Ready” and “Clean Up”’ 
off the inspection payroll 





Gaging bowling balls. Old ring gage weighed 16 pounds; 
was held by hand. With new gage, both bands are free 
to roll ball under crossbar. If bar moves, ball is oversize. 
Removable shim permits gaging of minimum sizes. Better 
inspection, less effort. 


UR INSPECTORS had heard a great deal about 

a money waster called “Make Ready” and his 

partner, “Clean Up.” Motion-minded foremen 
told them it was a cinch to get rid of these two spend- 
thrifts and that the money saved looked nice on the 
monthly report. A hasty survey showed that both of 
these fellows were on the inspection payroll. In fact, 
they started and ended every inspection job. 

The inspectors also heard that it was foolish to use 
one of the hands as a holding device. Suddenly they 
discovered that inspectors’ left hands were apparently 
designed by nature as holding devices. Someone deli- 
cately hinted that “evolution of the species” might 
eventually convert their left hands into some sort of vise 
or clamp. To save the race from such a fate, the inspec- 
tion group leaders investigated this management tool 
called “motion study,” and decided to hold a motion 
study meeting one night a week. 

After several weeks’ study of the basic theories in- 
volved, and after viewing film loops showing applica- 
tions by foremen and operators in other departments, 
the inspectors were eager to “show their stuff.” 

Arrangements were made to meet each week in a dif- 
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Two Spendthrifts Get Fired 












PROCESS CHART SHOWING NEW AND OLD 
ARRANGEMENT OF COMB INSPECTION AFTER SAWING 


New Method Old Method 


Saw 


Pack in large box 









Sawyer deliver to blower (2) @) Sawyer deliver to blower 


Storage at air cleaning bench IX Storage at air cleaning bench 
(3) (3) Blower take out of large box 


(4) (4) Blow out dust 


(5) (5) Blower replace in large box 


Blower take out of large box 
Blow out dust 
Blower replace in large box 


Blower load box on truck (6) (5) Blower carry toinspector in large 


box 







6) () Blower walk back to air cleaning 


Blower push on elevator 
bench 


Blower run elevator tofirst floo Inspector remove from large box 


Inspector take truck off elevator 


Inspector place empty truck on 


® Inspector pack several kinds in 
elevator, ring bell for blower (8) nspi P 


each large box on floor as 
received from blower 


Blower run up elevator Trucker load on truck 


Blower remove empty truck © © Trucker push to elevator 





Inspector remove from box. ‘{7) © Trucker runs elevator to first 
floor 


Inspect ) Trucker walk to first floor 


Inspector place in rubbing box with (9) ) Trucker remove from elevator 
ticket to show quantity 


Inspector places rubbing box on (10) \) Truck to Control Room 
table in control room 


Empty boxes on truck Pile boxes on floor 


Clerk gives out lot and records 
quantity on time sheet 


Rubber takes lot to buff 


Trucker pile empty boxes on 
truck 


Trucker push empty truck to 
elevator 


Rubber remove from box to buff (13) ® | trucker push empty truck on 
elevator 


Rub Trucker walk to 2nd floor 


Replace in box Trucker run elevator up 


Rubber carries box to washer Trucker rernove empty truck 
Push empty truck to inspector 
and repeat for each load 


Control room clerk removes boxes from 
floor, sorts out in pidgeon holes 
by kind of ys ds i 

| room clerk makes up lots, , 
pets per lot b ype of finish 
and packs in rubbing boxes 


Washer removes from box to 
wash racks 





Washer deliver empty rubbing 
boxes to sawing inspector 





Washer return to wash bench 
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Wiliam R. Mullee 


American Hard Rubber Company 
Butler, N. J. 


Wash combs (17) (13) Time Clerk gives out lot and 


records quantity on Time Sheet 
©) Rubber takes lot to Buff 













Blow out water 


Place boxes on truck Rubber remove from box to 


buff stand 


Washer pushes truck on elevator. (15) Rub 


rings for second floor 


Inspector Gecond floor) runs up (©) (16) Rubber packs into box 
elevator 


Pulls trucks off and wheels to 
enc 


QD (6) Rubber carries box to Washer 


IX 6) Rubber carries empty box to 
Control Room 


(20) (17) Washer removes from box 
anol places in wash racks 


20 (18) Wash combs 


Wait for inspection 


Inspector remove from truck 
bench 


Inspector pushes empty truck 
to elevortor 


Inspector runs elevortor to ©) (19) Blow out water 


first floor 


Rubbing Foreman removes 
empty truck aside to washer 


Out of Wash Rack 





on truck 


Inspect 


Place in polish box with ticket 24) © Trucker runs elevator up 
to show quantity 


Inspector carry to polishing @) © Trucker removes from elevator, 
storage chute push to Inspector 


Trucker unloads truck, places 
wash rocks on storage table at 
inspection 

Store on table waiting for 
inspection 


Polishing Foreman removes ) 
from chute to bench 


Storage TAN IX 
Total Travel 170 feet Trucker pushes empty truck 


Runs elevortor to first floor 


Rubbing Foremoin removes 
empty truck aside 





Inspector lifts wash racks from 


SYMBOLS storage table to Inspection table 


@) Operortion Out of wash rack 


P 
Transport -by Operator 3 —_ load empty rack on 
ruc 


Transport- by Man 


26) Place in polish box with ticket 
to show quantity 


Transport- by Truck 


Transport ~by Elevator 9 Inspector carries to Polishing 


Storage Chute 


G) Polishing Foreman removes 
from chute to bench 


rN Storage 
Total Travel 347 feet 


Inspect quality and quanity 


ree ®@ 


Storage 











JULY, 1934—VOLUME 92, NUMBER 7 + 





ferent inspection department. It was great sport to 
point out all the applications possible in the other fel- 
low’s department, but it was all taken in a friendly spirit. 
Ideas worked out in one place were often adopted in 
another. This was particularly true of holding devices 
for mounting gages to permit free use of both hands. A 
few of the applications are shown in the pictures. 

An excellent application of the “process chart” was 
made in the inspection after comb sawing. Both old 
and new methods are shown in the chart illustrated. 

Through the process chart the idea of making a 
change was sold to the management, and an appropria- 
tion of $600 was made to install a dumbwaiter next to 
the air-cleaning bench and to prepare an inspection 
workplace in the control room on the floor below. 


From Kind of Comb to Type of Finish 
Formerly a control room clerk unpacked the boxes of 


combs as received from inspection and sorted on 
shelves by kind of comb. Later, combs were packed in 


‘rubbing boxes by type of finish for the rubbing opera- 


tion. Each type of finish required a different combina- 
tion of buffs. This grouping by type of finish was 
done to keep buff changes down to a minimum. Under 
the new method, the inspector has a chart to guide her 
in packing directly by type of finish into the rubbing 
boxes. In this manner, the “clean up” on her job has 
been combined with the “make ready” for the rubbing 
operation, thus eliminating the clerk formerly required 
to sort out the lots. 

Under the old plan most of the handling was done by 
a trucker. With the new layout, distances have been 
shortened so that the operator can push the truck a few 
feet to the next operation. Distance traveled has been 
cut in half and a trucker eliminated. 

Experiments on eye fatigue with colored backgrounds 
led to the selection of a pale blue for the inspection 
workplace. This made a high color contrast with the 
glossy black combs, reducing the eye strain and improv- 


Process chart led directly to new inspection method. 
Now the operator combines “clean up” on her job 
with “make ready” for buffing 


Three dimensions gaged in one handling. Gages held in 
a fixture; both hands free to move pieces 














ing greatly the quality of inspection. 

With the closer relation between 
inspection and the next operation, 
and by eliminating the storage for 
trucker on the floor above and 
storage in the control room, there is a considerably 
smaller inventory of work in process. There is a bet- 
ter control of stock by eliminating the tendency to pile 
a new lot on top of an old one. The inspection count 
for the sawing operation is placed directly on the lot 
going to the rubbing operator, thereby eliminating any 
recounting and possible clerical errors. 

Now there is less congestion in the trucking aisles in 
the sawing department, since the straight-line flow from 
sawing to inspection cuts a new path and eliminates 
storage as well as back-and-forth travel. A large amount 
of badly needed floor space was made available in the 
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Again, in gaging inside diameter of bushings, gage 
is held in fixture. Duplicate supply boxes, dupli- 
cate gages, both hands used simultaneously. Two- 
day job gaged in one day. Fixture cost 10 cents 


Inspection for length. Short carry from box to 
gage. Eyes watch pointer. Both hands slide pieces 
under gage. Drop delivery 





One “get ready,” one “clean up” 
saved by using adjustable flat gage 
to check flat articles plus or minus 
in single handling 


Inspector places inserts in press- 
man’s rack, insures definite count. 
Rack prevents damage in trucking. 
“Clean up” of inspection through 
pre-positioning is “get ready” for 
pressman 


sawing department, and by 
eliminating the storage 
shelves in control room, am- 
ple space was provided for 
the inspectors at this point. 
Summing up the results achieved, we find: 

. One trucker released for other work. 

One lot sorter transferred to another operation. 
Eye fatigue reduced, quality of inspection improved. 
Smaller inventory in process. 

Better control of count. 

. Saving in floor space. 

These savings have been made by studying the “Make 
Ready” and “Clean Up” of the inspector’s job as related 
to the job ahead of and the job following inspection— 
fertile ground for motion study that is often overlooked 
in ordinary time-study applications. 


Au eRONE 
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of Valuing 


The Normal Stock Method 


Inventories 


William F. Burke 


Chief Accountant 
Scovill Manufacturing Company 
Waterbury, Conn. 


to carry large inventories, fluctuations in prices of 

materials have an important bearing on the profits or 
losses shown. When prices are rising, large inventory 
profits are made; when prices are falling, correspond- 
ing inventory losses are incurred. When prices are ris- 
ing, it usually happens that business is good and prof- 
itable; when prices are falling, business is poor and 
unprofitable. Thus the conventional method of evaluat- 
ing inventories at cost or market, whichever is lower, 
helps to swell profits in good years and to augment 
losses in poor years. Not only does this process exer- 
cise an unfavorable psychological influence on mana- 
gers, stockholders, and the general public, but also, 
under the recent income tax laws which prohibit both 
consolidated returns and the applying of losses of one 
year against the profits of the following year, it may cause 
business to pay the full income tax rate on fictitious 
inventory gains without any deduction of inventory 
losses. 


|: THOSE lines of business where it is necessary 


How It Works on Brass 


Since the normal stock method of evaluating inven- 
tories has been used to some degree in the brass indus- 
try* for decades, I will use that industry as an 
illustration. 

In a brass mill two basic materials, copper and spelter 
(zinc), account for 95 to 99 per cent of the total weight 
of the inventory exclusive of coal and general supplies. 
It is necessary to have large quantities of these materials 
and their alloys on hand, and the turnover rate of the 
total stock is low. 

Under these conditions, normal inventories are in 
many respects similar to fixed assets. If a brass mill 
is to continue in business, the copper and spelter inven- 
tory is just as essential as the furnaces in which it is 
melted and is even more permanent. If the replacement 
cost of the furnaces increases, the increment of value is 
not taken into profit and loss. The normal stock theory 
requires that basic materials be treated like the fur- 
naces—that is, if the replacement cost increases, the 
increase in value is not taken into income. When a 





*It had been customary to value all copper in the inventory at 
10 cents a pound and spelter at 5 cents a pound up to 1931 when 
market prices went below these figures. 
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given quantity of materials is priced at the end of the 
year at the same price as the first of the year, the oper- 
ating results are not distorted. 

This idea is well expressed in the following passage 
from the June 30, 1932, report of the American Smelt- 
ing and Refining Company: 

An amount of each metal in process is as necessary to the con- 
duct of business as the smelting and refining plants themselves, 
and your company has accumulated the amount of each metal 
it must have in process under normal conditions, which resembles 
a reservoir. It endeavors to sell each day from the outgoing end 
of the reservoir an amount of each metal equal to that taken in 
at the incoming end. The metal content of the reservoir is 
known as normal stock. Variations in the price of the normal 
stock are as immaterial from year to year as are variations in 
the price of land upon which a plant is situated, for the reason 
that it will only be at the end of the company’s activities that 
such variation will be of any practical consequence. 

In order to give an example of how the normal stock 
theory works, suppose it is decided that for normal oper- 
ations a minimum inventory of 10,000,000 pounds of 
copper and 5,000,000 pounds of spelter is required, and 
that it will be priced at approximately the lowest prices 
of the recent depression period, 5 cents a pound for 
copper and 3.5 cents a pound for spelter. The value of 
this portion of the inventory is therefore as follows: 


Copper, 10,000,000 Ib. @ 5c............... PpOe ror ene, $500,000 
ee, Se ls GS GSE So sacs an dacdesensvauaens 175,000 


$675,000 


This inventory is set aside in a separate account on 
the books and thereafter it is never touched; purchases 
are added to the excess inventory account at the prices 
paid, and sales are deducted at cost. 


Direct Comparison 


Now assume that on December 31, 1933, and for the 
next three years the actual inventories are as stated in 
Table I. (The prices for December 31, 1933, are market. 
If costs were lower, cost prices would be used.) This 
table shows the value that would be placed on each in- 
ventory using the cost-or-market method. Table II 
shows the same inventory with the value calculated by 
the normal stock method. In this table the “excess 
stock” value is never changed. By the normal stock 
method the inventory value at the end of 1933 was 
$387,500 less than the value obtained by the cost-or- 
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TABLE I—Inventory Values at Cost or Market, Whichever Is Lower 





charged to cost of sales long after the 
lower prices affect sales, and dis- 
couraging losses will be shown. The 


—Pounds in Invento ——Prices Inventory 
Date Copper Spelter Copper Spelter Value normal stock theory, on the order 
nh 9-444 11,000,000 ee 8.25c 4.75c $1,168,750 hand, moves the higher-priced mate- 
c. 31,193 13,000,000 500,000 14 7 2,275,000 . Fe : . 
Dec. 31,1935 14,000,000 7,000,000 16 8 2,800,000 rials into cost of sales more quickly 
Dec. 31, 1936 11,000,000 5,500,000 5 3.5 742,500 because all transactions are through 


the excess stock inventory account; 





TABLE II—Inventory Values According to the Normal Stock 


Method 


(Same total tonnages as in Table I and same prices for excess stocks) 


Inventory Value————_—— 


—Pounds Excess Inventory— Excess Normal 
Stocks Total 


500,000 $106,250* $675,000 $781,250 





Copper Spelter Stocks 
Dec. 31,1933 1,000,000 


consequently there is a closer corre- 
spondence of price levels in the sales 
and cost-of-sales figures. 

It is conceivable that actual quan- 
tities in the inventory may temporar- 
ily drop below the normal stocks. At 
such a time it is probable that the 


Dec. 31,1934 3,000,000 1,500,000 525,000 675,000 1,200,000 
Dec. 31,1935 4,000,000 2,000,000 800,000 675,000 1,475,000 shortage in normal stocks is more 
Dec. 31,1936 1,000,000 500,000 67,500 675,000 742,500 than covered by contracts to purchase 
*Copper Lcsaenneue 1,000,000 Ib. @ 8 .25c $82,500 a ein § 
Gaalter....o<.s0.. 500,000 Ib. @ 4.75 23,750 materials. Whether or not this is so, 
—_——- the amount sold from normal stocks 
$106,250 will be priced at market, charged to 





TABLE I1I—Operating Profits Obtained by Both Methods 
Profits According Reserves Provided by the Profits According 


to Cost-or-Market Normal Stock Method 








Year Method Total Change 
i ae $537,500 $387,500 + $387,500 
So Se 987,500 1,075,000 + 687,500 
ej Ee 550,000 1,325,000 + 250,000 
a P44} a ae —1,325,000 
Total $800,000 
tLoss 


cost of sales, and credited to reserve 
for inventory purchases. The latter 
may be shown as a deduction from 


to the Normal : i 
Sense Bhatia the normal stock inventory account. 
$150,000 The normal stock method of inven- 
300,000 tory taking has never been approved 
sp srgntntnd by the Internal Revenue Bureau and 

50,000 ct 

satenenienaptaies therefore cannot be used in income 
$800,000 tax statements. In fact, it is ex- 


pressly prohibited by Article 102 of 
the current income tax regulations. 





market method. If it is desired to give stockholders full 
information regarding inventory value, it is recom- 
mended that the inventory on December 31, 1933, be 
reported to stockholders somewhat in the following 
manner : 


Inventory at cost or market, whichever is lower...... $1,265,000 
OS ___SRERERAEREN Tope Brie ner eke ts baa ng 387,500 
$877,500 


Table III shows the reported profits according to both 
theories. It is apparent that the normal stock method 
produces a more even profit trend. The profit for the 
four-year period by the cost-or-market method is subject 
to wide fluctuations due to market prices, but the total 
net profit for the period is exactly the same as that pro- 
duced by the normal stock method. Of course, if prices 
oa December 31, 1936, were different from those used 
in pricing the normal inventory, the results for the four- 
year period would be different, but this in no way 
affects the soundness of the theory. 

The normal stock method thus gives a truer picture 
of operating profits not only yearly, but also monthly. 
If this method is not employed when the inventory is 
large and prices are rising, the increase in price is re- 
flected in sales quite promptly, but it takes considerable 
time for the low-priced inventory to be moved before the 
higher-priced purchases can be charged to cost of sales. 
Meanwhile the margin of profit shown on the books is 
exceptionally high and in my opinion overstated. When 
prices are falling, the high-priced inventory will be 
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If the normal stock theory were 
accepted by the income tax authori- 
ties, there would be enormous sav- 

ings in taxes to concerns with large inventories of basic 
raw materials. Reverting to the illustration given above, 
the income tax as applied now would be levied on total 
income of $2,075,000 during the four-year period, whereas 
the real income was only $800,000. Concerns in this posi- 
tion have a real basis for complaint against the incorrect 
determination of income prescribed by the Internal Rev- 
enue Bureau. 


The Tax Angle 


Tax benefits, however are not one-sided. One of the 
greatest faults of the income tax is that the yield varies 
greatly from year to year and requires the imposition of 
emergency taxes in periods of depression. As the nor- 
mal stock theory gives a more even level of corporate 
income, so it gives the government a more dependable 
source of revenue from income taxes. 

The normal stock method may be difficult or even 
impossible to apply in those industries that have a wide 
assortment of materials in their inventories, but it seems 
quite practical in such industries as copper, brass, lead, 
rubber, steel, oil. Because it gives a truer statement 
of operating profits, it is not so likely to lead to extrav- 
agances, excess dividends, and impairment of real work- 
ing capital in periods of rising prices. It can be used as 
the basis of inventory control and is an aid in working 
out efficient purchasing methods. It leads to more con- 
servative policies which most surely enable business to 
carry on more successfully. 
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Design 


can make products 
look custom-made 
and expensive even 
when they are mass- 
produced and mod- 
estly priced 


@ Chosen at random from a line 
of inexpensive Early American 
(1620-1740) fixtures announced a 
short time ago by Chase Brass and 
Copper Company. This sconce is 
typical of the craftsmanship of the 
itinerant tinsmiths of Colonial 
days. It’s of wrought brass in an 
antique tin finish. The pine tree 
motif in antique brass is from the 
famous Massachusetts pine tree 
shilling 


@ Even the modest home-owner can 
have Georgian (1740-1800) fixtures 
if he wants them. This one gets 
its authenticity from the urn, drap- 
ery swag, and fluted columns so 
much used by the Georgian school 
of design. Back plate and candle 
cups are wrought brass; forgings 
in brass; finish in antique brass and 


black 


@ One of a group of Federal 
(1770-1840) fixtures. Expert die- 
making has retained in the silver 
reproduction of the Salem eagle 
the careful modeling which made 
the original wood carving a mu- 
seum piece. Backplate and cups 
of wrought brass; bracket finished 
in antique brass; background for 
stars either dull or glazed black 


@ For new-fashioned folks, the 
Classic Modern (1934-). A_ re- 
flector-like frame supports a con- 
vex glass disk, acid-etched inside 
and out, and provides background 
for the stylized feathers. Finished 
in polished chromium. When 
people start building houses again, 
authentically designed lighting fix- 
tures will be waiting for them 
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Never has design meant more to the factory operating man than now. 


Nothing sells goods quicker. 
So, when a concern does an extra good job of designing a line of 
products, the editors want factory operating men to know about it. 


That’s the why of the four photographs shown on this page. 


Of course you haven’t a line of lighting fixtures to do over—or 
even to do. But don’t tell us you haven’t some product that needs 
some of the good looks, authenticity, or what not which only a 
good job of design can give it. 


Incidentally, when the President gets around to his home-building 
program here’s one concern that will be ready. 











Conditioned Air 


tion, Endicott, N. Y., has more than 200 engineers 

for production and research. A few months ago 
these engineers were moved into a new building where 
they have the advantage of conditioned air. 

Some results of performance in this air-conditioned 
building as compared to performance in buildings with- 
out this feature are available. They show faster, higher 
quality work, better moral, healthier employees. A 
check-up in the drafting room and in the experimental 
machine shop revealed that the work had been speeded 
up to a marked extent. 

The air-conditioning system serves every part of the 
building with the exception of the paper testing labora- 
tory, which is equipped with a separate system. A 
45,000-c.f.m. fan circulates the heated or cooled, dried 
or moistened air through the building at the rate of 
three and one-half changes per hour. The air travels to 
the different rooms in ducts and returns to the condi- 
tioning equipment through the corridors. As the return- 
ing air re-enters the conditioning equipment it is met 
by 20 per cent outside air, making the composition of 
the air in the building always 80 per cent recirculated 
and 20 per cent from the outside. The outside air intake 
is provided with heating coils in which steam circulates 
in the colder seasons to preheat the incoming air. 

To trace the path of the outside and recirculating air 
as it enters the conditioning equipment, it first passes 
through removable paper filters to eliminate dust and 
other impurities; then moves successively through water- 


] fons Encicse, 3. Business Machines Corpora- 
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Engineers and designers 
at work in the IBM air- 
conditioned laboratory—a 
typical department 


for Engineers 


Better, faster work and healthier 
employees because working conditions 


are right 


cooled coils and steam-heated coils. To meet different 
weather conditions, either or both of these coils may be 
in operation. 

The cooling coils are a part of the surface-coil cooling 
system used. In this system the air is dehumidified by 
condensing the moisture directly from the air by contact 
with the cooling coils. The circulating water is cooled 
in a shell tube cooler in which the brine of the refriger- 
ation system circulates. ; 

In hot weather only the cooling coils are used, but on 
cold, damp days both coils are used—the cooling coils 
to remove the dampness, followed by the heating coils 
to raise the temperature. 

After heating or cooling, or both, the air passes 
through a water wash, in which the water is introduced 
in a fine spray through atomizing jets. This spray is 
in operation only when it is necessary to humidify the 
air. From the washer the air passes through the 45,000- 
c.f.m. fan, from which it is distributed through ducts 
to the rooms. 

At the mouth of each duct outlet are mounted a 
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booster heater and a damper for individual room control. 
A separate control panel is furnished in each room, pro- 
vided with a thermostat that automatically controls the 
amount of steam fed to the booster heater, and a dial 
showing air pressure at the duct mouth, indicating the 
position of the damper. In winter, both heater and 
damper are used to raise and lower the temperature 
respectively, whereas only the damper is used in summer. 
The air arrives at the room from the main conditioning 
system at a temperature of 68 to 72 degrees Fahrenheit, 
and at 40 to 50 per cent relative humidity. Desired 
variations in the condition of the air circulating in each 
room are then made by setting the room thermostat con- 
trolling the booster heater and position of the damper 
to suit. 

The system is guaranteed to maintain a maximum 
temperature of 74 degrees Fahrenheit and a minimum 
humidity of 50 per cent in the colder seasons. In sum- 











Above, part of the equipment which supplies conditioned air 
for the paper testing laboratory. At right, one of the individual 
control boards. The chart, below, shows how close temperature 
and relative humidity are held to their set values in actual test 
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mer it is guaranteed to maintain a temperature ten 
degrees lower than the outside atmosphere, and a mini- 
mum humidity of 50 per cent. The accompanying chart 
shows how closely temperature and relative humidity are 
held to their set values in actual test. 

Fully automatic control of the main conditioning 
unit is obtained by means of a thermostat and hygrostat 
which actuate air-operated valves. These valves auto- 
matically cut in and out, or vary, the flow of brine, 
steam, or water according to their settings. The main 
fan runs at two speeds—high speed by day, low speed 
at night. The hygrostat measures humidity by differ- 
ence in readings of dry and wet bulb thermometer. The 
control is so sensitive that it operates in response to 
weather changes and a change in room temperature of 
one degree Fahrenheit. 

Exhaust steam at 2-pound pressure is used for all 
heating coils. An 83-ton ammonia compressor refrig- 
erates the brine which is circulated by a 74- hp. pump. 
The compressor is located in a separate room provided 
with an individual fume exhaust system to eliminate 
the danger of injurious ammonia fumes in case of leak- 
age. A 4-hp. air compressor furnishes the air for oper- 
ating the thermostatically controlled valves. Metal parts 
subject to corrosion—ducts, coils, and casings—are con- 
structed of aluminum because of its durability and non- 
corrosive properties. 
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There Is an Economic Right 
Price for Every Product 


Supporting the hypothesis that an 


unprofitable business is a social evil 


W. L. Churchill 


Vice-President 
Jobn R. Hall Corporation 
New York 


(Last month the principles upon which the 
author bases his “Economic Right Price” 
were established, and the assembling of the 
elements entering into that price was begun. 
Now the remaining elements, except the cost 
of distribution, are added.—Ed.) 


AVING found the service cost of a 
H given product our next step in the 
process of determining its economic 
right price is to figure what is ordinarily 
called the profit. Here again we depart 
from conventional accounting by consider- 


ing profit an essential part of the cost, in- 
stead of something to be tacked on. 


35 Profit Views 


Before proceeding, I submit, as evidence 
that most manufacturers have only the 
vaguest idea of what constitutes profit, 
Table I, which shows that 87 representative 
American firms had 35 ideas as to profit. 
How can prices fair to anyone be con- 
structed on bases so widely spread? 

I submit, also, Table II, to show that it 
is impossible to determine right prices by 
means of the most meticulously kept cost 
accounting systems. Here the grand result 
is fifteen different costs, which would form 
the basis of fifteen different prices. Is it 









TABLE I-A CROSS-SECTION OF PRICING PRACTICE * 



























































BASIS OF PROFITING NUMBER REPORTING | RATE 
3 7% 
1 10 
2 13.5 
INVESTED CAPITAL 16 3 
4 $6 
+ 30 
CAPITAL STOCK 2 10 
; 
GROSS SALES 6 19 
} 20 
1 25 
13 
1 15 
4 10 
: 
NET SALES : 28.5 
b 33.3 
Pe See 35 
2% 
1 10 
1 20 
TOTAL COSTS 3 25 
6 
2 10 
MANUFACTURING COSTS : 90 
LABOR COSTS 1 12 
50 + 
MAN HOURS 1 a oid 
MACHINE HOURS 1 boot 
9 BASES 87 FIRMS |35 RATE 


* A recapitulation of the replies of members of 3 manufactures’ associations 


possible to secure costs, and therefore prices, which are 
fair to all producers in an industry and also their cus- 


tomers ly such method ? 


In figuring Profit, let us first drop that term, since no 


one knows exactly what it means, and a large part of 
the public regard it as synonymous with “plunder.” Let 
us, rather, use the expression, “Cost of Progress,’ and 
determine what elements must be included in a firm’s 
prices if it is to continue to survive and make progress. 
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Wages to Capital 


” 


First, we must pay wages to useful capital, based on 
the current market price of money. To the “Service 
Cost,” which was explained and shown graphically in 
last month’s article, we now add, as shown in Figure 4, 
“Wages to Capital. 
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Development, Research, and Expansion 


Second, we must include something for ‘“Develop- 
ment, Research, and Expansion,” thus adding another 
element to “Cost of Progress,” as shown in Figure 4. 
This is just as necessary for the smallest concerns as 
for the General Electric Company, the only difference 
being that the small concern does not realize how much 
development and research it actually carries on and 
usually fails to allot specific funds for the purpose. 


Contingencies and Obsolescence 


Next, we must take care of the business’s normal ex- 
pansion, with reserves for contingencies and obsoles- 
cence, and how we do so is explained under “Cash 
Surplus.” 


Cash Surplus 


Reserves for normal expansion can be quite definitely 
set, as studies of American business that have lasted 
several generations show a regular growth of 7} per 
cent per annum. So we now add the surplus, but show 
it with reserves for contingencies and obsolescence in- 
cluded, since these items must come out of the cash 
surplus. Again see Figure 4. 


TABLE II — THE WOOL INSTITUTE, INC. 


COMPARATIVE CONVERSION COSTS OF 14 BLOOD TOP 
AND 22’s COUNT OF YARN AT 60% TO 140% CAPACITY, INCL. 








ECONOMIC RIGHT PRICE STRUCTURE 





INCOME TAX 


CASH SURPLUS INCLUDING 
CONTINGENCIES AND OBSOLESCENCE 





COST OF | 
PROGRESS 
( PROFIT) 





DEVELOPMENT, RESEARCH AND EXPANSION 


WAGES TO CAPITAL 
RENTAL CHARGES 
EQUIPMENT CHARGES 
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SERVICE COST - 





LABOR 
Sp MISCELLANEOUS MANUFACTURING EXPENSE 
SN 


COST OF 
MATERIAL 


FIGURE 4 
































The items, “Wages to Capital,” “Development, Re- 
search and Expansion,” and “Cash Surplus, including 
reserves for Contingencies and Obsolescence,” taken 
together, constitute the “Cost of Progress.” 

The Cost of Progress should at least equal the Service 
Cost. In other words, if the Service Cost of a product, 
(excluding materials) is $1, then that part of its price 
which we have discussed so far must be $2, -plus cost 
of materials at the time of shipment. 

This very convenient figure for the Cost 
of Progress, namely, 100 per cent of the 
Service Cost, seems arbitrary. But there is 
nothing arbitrary about it. Figure the nec- 
essary costs of survival and progress with 





the greatest care for any given case, or work 



































HIGH LOW MEAN : 2 
CLASS OF EXPENDITURE CENTSTO, ICENTS] % CENTS % backward with the figures compiled by firms 
TOPS " which have survived and made progress, 
| aoa 0.00/5 0.0020 0.0023 and it always comes out just about the same. 
Gard 9.0060 0.0034 8.00 4 Put it this way : When a concern adds an 
OVERHEAD | ilies (0.0167 0.0147 0.0234) amount equal to its normal service costs in 
~A . iy : se 
Scour 0.0006 0.9007 diliee figuring its prices, it has added the mini- 
Carel yey pet 0.0077 mum amount that will permit it to survive 
Miscel., lab 0.0040 0.0083 0.0117 n is i 
Adininintrative labor 0.0072 0.0046 0.0097 and progress. This is necessary from the 
Changin 0.0019 0.0072 0.0084 standpoint of the company, and it is entirely 
Partially changing 0.0187 0.0/30 0.0202 . +e : 
Unchangyin, 0.00/2 0.0020 0.0015 equitable from the standpoint of the con- 
Total overhead before depr’c’n.,| 0.0399 0.0434 0.0638 sumer 
Total cost before depreciation 9.096 0.0581 0.0872 ; 
Depreciation . 0:014. 0.0103 0.0172 
otal conversion cost 
after depreciation 0.0709 0.0684 0.1044 Income Tax 
YARN j 
~ Direct Labor — lida ai Since we have figured what is ordinarily 
Spin, nt 0.0278 0.0209 0.0227 called “profit” at this point, we must not 
wist or w. ~ : s 1 i - H 
Ree/ and examine 0:0/38 0.0202 0.0192 forget a little item that goes along with 
= ERHEAD i (0.127! 0.0858 0.1131) profit—namely, Income Tax. The corres- 
9.0088 0.0050 0.0015 ponding panel, shown in Figure 4, is made 
Mr? . . : 
wist or wind 0.006 0.0034 0.00 3 accordingly. 
Reel and examine 0.00/ 0.0024 0.0016 
(0.0490 0.0267 0.0511) 
Miscel,, labor 0.0174 0.0/3/ 0.0160 © 
Administrative labor 0.0317 0.0088 0.0/7/ 
Changing. 0.0/42 0.0142. 0.0/21 
Partially changing 9.05 3 0.0129 9.01 4 
Lanegan 0053 0:0027 0:0028 In the concluding article, to be pub- 
ver . 
d iation. 0.1559 0.0784 0.1115 i “ 
Rit eon version cost before | O28" ha a — - month, the = pe com 
ion. , 4 
epreciation. 0.2850 0.1642 0.2246 plete the price structure by adding the 
_ietal Conversion Gos! * x . cost of distribution, and will discuss 
AF 60% Capacity —— 20% Capacity ———*] 0.5506 |#27.5)0.1925 |-30.00.2755 Mean the effect of operation with distribution 
At 100% =” ————>} 0:2926 |+26.0| 0: 1675 |-28.2|0.2355 |” costs that are too low.—Ed. 
At 120 % ” 0.2806 |*24.8}0./626 |-22.810.2249| 
At /40 % ” 0.2721 |+24.1| 0.1597 |-27.410.2/88 | ” 
» Per Cent plus or minus as compared to mean cost 7 
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Operating cost data 
for these two diesel 
engines are given 
in the table on 
the next page. The 
engines are rated 
1,000 b.hp. each 
and are installed 
in a cotton textile 
mill 


What About Diesels? 


[ iscssct combustion engines have been used in 


industrial plants for more than 50 years. The first 

type was a gas engine, but with the advent of the diesel 
the oil engine has grown steadily in popularity. Gas en- 
gines are still used in a few localities where gas is cheap, 
and some gasoline engines are employed where the power 
requirements are small or intermittent. 

At first made only in small sizes, the ratings of oil en- 
gines have increased rapidly. Before 1915 there were 
few as large as 1,000 bhp. Now units of more than 
20,000 b.hp. rating are in regular service. Along with 
the increase in size of diesel units there have come many 
improvements in design, and the development of several 
different types. 

Until recently the diesel engine was looked upon as 
belonging to a fixed power plant, and only a few portable 
or semi-portable plants were built. This was partly due 
to the fact that the oil engine replaces the complete 
steam plant. The steam plant burns fuel in the boiler 
and delivers steam to the engine. The diesel engine burns 
the fuel directly. This fact should not be overlooked 
when comparing the two types of power generation. 

During the past few years there has been a marked 
improvement in the light-weight, high-speed diesel of the 
automatic type, along with a steady reduction in the 
weight of all types. Thirty years ago diesel engines 
weighed more than 500 pounds per brake horsepower. 
Today, very large engines weigh less than 200 pounds 
per brake horsepower, and there are many reliable 
power types ranging between 60 and 150 pounds. The 
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Oil engines 
have won an important place 
both as main power units and 
in auxiliary service 


Oliver Field Allen 


Consulting Engineer, New Y ork 


automotive type suitable for plant service ranges from 
about 50 pounds down to 25 pounds per brake horse- 
power. That this type is not extreme in the matter of 
light weight will be realized from the fact that diesels 
for trucks, buses, and motor boats now weigh from 10 
to 25 pounds per brake horsepower, with aircraft engines 
weighing less than 2 pounds. 

Diesel engines now available can be classified roughly 
into three groups. Considering the latest development 
first, there is the small, high-speed diesel which requires 
little more attention than automotive engines, and starts 
as easily. Generally speaking, in this automotive-type 
classification the size of a unit is restricted to less than 
100 hp., at speeds between 900 and 1,200 r.p.m. Shorter 
life and higher maintenance cost than for the slower- 
speed engines of the power type is implied. 

Part of the slower-speed engines may be loosely 
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grouped as ranging from 
about 35 hp. minimum 


Cost of Electrical Energy Generated by 1,000-Hp. 
Diesel Engines in Cotton Mill 





up to around 500 hp., not 


exceeding 500 r.p.m. in Kw.-Hr, 


1933 Kw.-Hr. Per Gal. 
speed. Period Produced of Fuel 
In the third group are Feb.toDec., 
the heavy, slow-speed 1934 
engines operating at January... 336,400 13.5 


speeds on the order of February.. 405,000 13. 
350 r.p.m. at about 75 
hp. output and going 
down to less than 200 
r.p.m. in the large sizes. 
These engines combine 
long life with high efficiency, but they are large and heavy 
as compared with those of the other two groups. Actually, 
all of these groups overlap to some extent. 

All oil engines are usually rated at close to maximum 
output, and have little overload capacity. They require 
intelligent attention in the matter of cleaning and lub- 
rication and must be inspected and overhauled periodi- 
cally. It has been a mistaken idea that oil engines for 
power plants will give reliable and economical service 
without the continuous care of responsible attendants. 


Factors To Be Studied When 


March.... 492,000 12.84 0.003242 


Costs Per Kilowatt-Hour 
Repairs, 
Supplies, 


Fuel Lubrication Labor Insurance Total 


Average. 335,518 13.63 $0.0027461 $0.0002551 $0.0008581' $0.0005526 $0.0044126 


0.003073 0.000168 0.000719 0.000527 0.004487 
0.003209 0.000129 0.000792 0.000541 0.004671 
0.000145 0.000984 0.000658 0.005029 


Note: Fuel oil cost $0 .03665 per gallon for the first four months and $0 .04165 for the last six 
months. ' Cost of lubricating oil varied between $0.447 and $0.5796 per gallon. 


Progress is being made in the design of automatic 
protective and control devices. Even in very small plants 
it is now wise and practicable to incorporate means for 
stopping the engine automatically upon failure of the 
lubrication or cooling systems. Engines can be arranged 
to operate safely for several hours without attention, 
but full automatic control is still in the development stage 
and rather expensive, particularly for small plants. 

Foundation requirements correspond generally to the 

(Continued on advertising page 64) 


Considering Oil Engine Power 





1. Space (a) For engine 
(6) For fuel storage 
(c) Openings for exhaust connections 
(a) For cooling equipment if water supply is limited 


2. Local Conditions 
(a) Permits required or ordinances to be observed 
(b) Existing contracts or obligations to be altered 
(c) Protection against noise, vibration and odors 
(d) Water supply 1. Quantity 
2. Purity 
3. Cost 
3. Fuel (a) Available local supply 
(6) Quantity delivered at a time 
(c) Storage facilities (assuming 12 to 15 brake horse- 
power hours per gallon) 
(d) Price per gallon, in tank, on premises 


4. Labor (a) Is present personnel qualified and ample to operate 
and maintain proposed new machine? 
(b) Increase or decrease in cost due to changes in pay, 
hours, or personnel 


5. Power Requirements 
(a) Horsepower needed 
(6) Plus generator and/or transmission losses 
(c) Hours per day 
(d) Days per year 
(e) Maximum demand on new unit 
(f) Minimum demand 
(g) Duration of (e) and (f) 
(hb) Average load and its relation to rated output of 
proposed engine 


6. Power Transmission 
(a) Belt or gears 
(b) Direct coupled 
(c) Independent or parallel operation 
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7. Heat Balance 
(a) Changes in heating, processing, or other operations 
(b) Use of jacket water (100 to 140 deg. F.) 
(c) Use of exhaust gases (different temperatures for 
two- and four-cycle engines) 


8. The Engine 
(a) Full rating 
(b) Type 1. Twoor four cycle 
2. Number of cylinders 
3. Solid or air injection 
4. Compression and working pressures, in- 
cluding brake m.e.p. 
(c) Space limits 
(d) Weight limits 
(e) Preferred speed 
(f) Required speed regulation 
(g) Fueleconomy 1. Full load 
2. Half load 
3. Specifications of oil 


(b) Lubricating oil required 
(i) Safety and protective devices 
(7) Mechanical details 
(k) Ease of repair 
(1) Foundation 
(m) Piping, auxiliaries, erection, and starting 


9. Economic Aspects 
(a) First cost 
(b) Operating expenses 1. Labor 
2. Fuel 
3. Others 
(c) Upkeep and repairs 
(d) Fixed charges, including interest, insurance, and re- 
serves 
(e) Savings in power costs 
(f) Value of increased and/or improved service 
(g) Justification for investment 











If the experience of one re- 
frigerator manufacturer is worth any- 
thing, more and more heavy articles 
will be shipped in containers of high- 
test corrugated board. Of 1,400 units 
shipped in that way, none has reached 
its journey’s end in bad shape. 


The same concern saved $15 
on each of 400 refrigerators shipped 
to South America. Certain South 
American countries base import 
duties on gross weight, and the cor- 
rugated cases were just that much 
lighter. 


A thermostatically controlled, 
electrically heated hot plate, used to 
heat-seal transparent cellulose wrap- 
ping paper at Pitt Bakeries, Inc., Pitts- 
burgh, does away with the need for 
$8 worth of cellulose tape a week, re- 
duces yet mak time by 12} per cent, 
is said to have paid for itself the first 
10 days. 


Another Pennsylvania bakery 
—J. B. Carr Biscuit Company of 
Wilkes-Barre—makes its own gas at 
prices far below what the city charges. 
An anthracite gas producer cost 
$7,500, but it saves $9,000 annually. 


Tomatoes ripen better in an 
air-conditioned room, reports the 
Morris Fruit & Produce Company, 
Minneapolis. Not only is there no 
loss from the “drying out” which is 
usual under ordinary conditions, but 
tomatoes actually tend to regain their 
natural moisture content, remain firm 
and solid, bring better prices. 


Photo-cell control on eight 
wrapping machines at the American 
Chicle Company, Long Island City, 
N. Y., has increased wrapping speed, 
cut down dealer complaints by fur- 
nishing more accurate counts. 


And a photo-cell on a scale 
beam permits automatic filling of 
steel barrels at New England Alco- 
hol Company’s plant, Everett, Mass. 
When the predetermined weight of 
alcohol has flowed into the barrel, 
the deflection of the scale pointer 
intercepts the cell which, through re- 
lays, controls the shut-off valves. 
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Where rates are based on 
demand as well as energy, time allot- 
ment of plant operations can be made 
to yield substantial savings. For in- 
stance, in an Illinois ice cream plant, 
the hardening room is cooled and ice 
is made during shutdown periods, as 
at noon or night. During batch freez- 
ing, which requires the greatest num- 
ber of horsepower but takes only six 
to eight hours weekly, all secondary 
operations are suspended. 






MANAGEMENT SHORTS 


If tools are scattered all over 
the map, it is a fairly safe bet that 
the mechanic is sloppy and does 
sloppy work. Tools are neatly hung 
on a wall board in the truck repair 
shop of a Newark, N. J., concern. 


A Buffalo sporting goods 
manufacturer has speeded up the job 
of trademarking tennis balls since in- 
stalling an electrically heated stencil- 
ing machine. 


Trucks Can Cross Here 


K. B. KEEFrer 
MacDonald Bros., Inc., Boston, Mass. 


In the design of factory handling 
methods, it is frequently necessary to 
provide facilities for trucks to cross a 
line of roller conveyor. Two solutions 
are common—either a portable section 
in the conveyor, which can be removed 
to allow passage, or an arrangement of 
ramps and a bridge at sufficient height 


The conveyor side rails are broken 
for a sufficient distance to allow passage 
of the trucks. In this space the rollers 
are supported by pedestals fastened to 
the floor. To provide sufficient width 
for the truck wheels or casters, it may 
be necessary to space the pedestal 
rollers slightly wider than the regular 





Detail of truck crossing 














over the conveyor to provide clearance 
for the articles handled. 

Neither method is ideal. Both meth- 
ods are wasteful of time and effort. 
Then, too, with certain kinds of articles 
the ramp-bridge method is impossible 
because of the headroom required. , 

The attached sketch illustrates a third 
solution which has recently been recom- 
mended in the plant of a client and has 
proved thoroughly practical and satis- 
factory in everyday operation. 


+ FACTORY MANAGEMENT and MAINTENANCE 


roll spacing. Double “funnel” sheet 
steel ramps are permanently located, 
(1) to guide the wheels into the chan- 
nels, (2) to provide sufficient elevation 
so that the truck underbody will clear 
the tops of the pedestal rollers. 


Mr. Keefer’s contribution has 
been awarded the $10 payment 
offered by the editors for the best 
Management Short submitted 
during the past month. 















produce pencil tracings on tracing cloth, 
will reproduce “same size” any onesided 
copy that is semi-translucent. 


® INCREASING popularity of indirect 
lighting in the residential field means 


Ne 

















Where water would raise hob with 
product or process, a_ solder-type 
sprinkler head sounds a loud warning 
instead of pouring water on the blaze 


v 


new market for portable fixtures using 
that new three-light lamp with the 100- 
watt and 200-watt filaments. 


eSIX NEW GRADES of cemented 
carbide supplement six existing grades, 
provide improved performance in spe- 
cial fields of application. 


© “BARREL-SHELL.” is what they are 
calling a new type of concrete roof. 
With it roofs of long span can be con- 
structed without obstructing columns or 
trusses. 


® NON-MAGNETIC and non-sparking 
tools of wrought beryllium copper are 
almost as durable as steel tools of simi- 
lar design and size. Used for production 
and maintenance work wherever there’s 
danger of explosion or fire. 


® TIMBER CONNECTORS, which 
make joints two or three times stronger 
than bolts alone, were used to build a 
new 120-ft. tower upon which WEBC’s 
old 230-ft. steel structure now sits. 


® HOW manganese steel may be suc- 
cessfully welded, is described in a re- 
print now available. 
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@ PRINTER, intended primarily to ree ® HIGH-PRESSURE mercury lamps : Ou wali it 


—new and not like the mercury vapor 
lamps we all know—give the nearest 
thing yet to daylight when operated in 
conjunction with tungsten filament 
lamps. 


® ROOM COOLER, just out, serves up 
to 600 square feet of floor space, condi- 
tions indoor air without too radical a 
change from outdoor conditions, de- 
livers it horizontally in all directions. 


® RUST-PROOFING, in. the experi- 
ence of a manufacturer whose specialty 
is casters for conveying equipment, is 
one of his most potent selling points. 


® READY-FOR-USE cement of a 
casein-latex base is said to combine 
permanently any two materials, pro- 
vided one of them is porous enough to 
absorb the moisture in the cement film. 
Manufacturer has enough faith in it to 
offer quart samples free. 


© ALUMINUM “BOMBS,” suspended 
from the ceiling, release a chemical fog 
that smothers incipient fires. No piping, 
no servicing, no upkeep. 


® PORCELAIN ENAMEL is finding 
new decorative uses. Late examples are 
enameled coffee tables and _ cocktail 
trays. 


© TAMPER-PROOF aluminum screw 
cap has on its lower edge a ring that’s 
locked on the bottle and joined to the 
cap by tiny bridges. A twist breaks 
bridges, removes cap. 
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For oil-, grease,- drip-, and odor-less 
lubrication, there is the rubber air gun 
which distributes as much powdered 
graphite as you want just where you 
want it 


Vv 


to know 


and the editors 


will be glad to tell you... . 
more about the things mentioned 


on this page 


® SCREWS with slots like the above 
diagram require a special driver, but 
there’s no danger of stripping. 


® INDICATING fuse plug has an in- 
sulated disk underneath the link. Disk 
reads “o.k.” until a blowout blots out the 
letters. Disks are in different colors to 
show different amperage. 


® WHAT, NO BATHTUBS in TVA 
houses? The answer is, aluminum 
shower stalls are cheaper. 


® FOR USE in company training pro- 
grams, there’s a new unit course of in- 
struction in machine shop technology. 


® WINDOWS in one of the newer air- 
conditioned houses close, occupants go 
on sleeping, when raindrops fall upon a 
sensitive recorder located on each sill. 


@® SAFETY NUTS, now on the market, 
have a spring locking ring of triangular 
section, same dimension as the thread, 
and a closing cap. The spring is coiled 
so that it offers little resistance when 
the nut is screwed on the bolt, but 
plenty in unscrewing. 


® PUTTY that’s combined with rubber 
contains practically no oil, needs no 
mixing, effectively resists corrosive 
chemicals.and fumes, offers high resist- 
ance to moisture, sticks to steel surfaces. 


® HOURS OF WORK-—is their strict 
limitation a necessary measure in les- 
sening the burden of relief, or is it a 
restraint upon the increasing momen- 
tum of business enterprise? A recently 
issued report presents a summary of fact 
and opinion. 

(Continued on advertising page 76) 
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Factory Management 
and Maintenance 


A consolidation of Factory and Industrial Management 
and Maintenance Engineering 


L. C. MORROW, Editor 


JULY, 1934 


Wagner Ball Out 


ONGRESS has adjourned without passing the 

National Industrial Adjustment Act. This bill, a 
substitute for the Labor Disputes Act, or original 
Wagner bill, was more temperate than its prede- 
cessor. Yet it contained so many of the objection- 
able features of the original that its passage could 
only have intensified the existing chaotic condition 
of labor relations. 

€ 


Compromise Resolution In 


ONSIDERED from the viewpoint of relativity 

the new Labor Disputes Resolution adopted by 
Congress shortly before adjournment should be 
acceptable to both employers. and workers. 

Obviously some kind of labor legislation had to 
be passed. Labor was in a continuing state of 7(a) 
hysteria. The big-stick powers of the Wagner bill 
were about to be nullified by Congressional adjourn- 
ment. Apparently the President himself was not 
convinced that the country is ready for permanent 
legislation so drastic as that provided by the Wagner 
bill. A strike by steel workers was imminent. 
Hearing of the Weirton case had been postponed 
until September, leaving the authority of the Labor 
Board in question. With this background it was not 
to be expected that the administration would permit 
itself to be-without an effective weapon of control 
during the summer and fall months. 

One of the principal virtues of the compromise 
resolution is its temporary character. The Recovery 
Act itself is temporary. Since the Recovery Act as 
a whole is on trial, all of its parts are on trial. The 
most controversial part is its labor section. It is 
unsafe, therefore, to enact legislation to establish as 
permanent something that is unstable. 

Briefly, the compromise resolution empowers the 
President to appoint a board or boards to investi- 
gate controversies arising under 7(a); empowers 
the boards to conduct elections to determine repre- 
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sentation of employees, and to prescribe all rules 
and regulations in doing so; sets up penalties for 
violations of the rules and regulations so created; 
and limits the life of the resolution and boards to 
June 16, 1935. 

Broad powers are thus conferred upon small 
groups of men. If the right men are selected, they 
will establish and maintain at least a temporary 
industrial peace. In their work they will compile 
case histories that will be invaluable as data on which 
to base permanent labor legislation when, as, and if 
that is done. We need case histories; we need 
more analysis of experiences in collective bargain- 
ing ; in a word, we need more education in industrial 
relations. Industrial history is so long in the making 
that we can afford to guard against being precipitate. 


Toward Arbitration 


TTEMPTS to secure lasting harmonious labor 
relations appear to be tending gradually to- 
ward acceptance of the principle of arbitration. 
William Green’s plan for an impartial board of three 
appointed by the President points in that direction ; 
so does the provision for boards contained in the 
recent compromise labor resolution. 

The board proposed by Mr. Green would have 
authority to hold elections of spokesmen for col- 
lective bargaining. If such elections are held, they 
should show whether or not the membership claims 
of the Amalgamated Association of Iron, Steel, and 
Tin Workers are justified. They should also show the 
strength of the employee representation group. 

Much has been heard from the delegated repre- 
sentatives of the union, much from the “rank and 
file’ group. Both go about their business as though 
they represent all the steel workers. Yet the em- 
ployee-representation group has not been inarticu- 
late. It has claimed greater membership than that of 
the union, and in cettain important plants has shown 
by ballot that the majority of the steel workers do 
not want a strike. 

It is only just under any circumstances that the 
so-called “company union” group be heard. What 
are the facts? 


Labor Landmark? 


HE SINCLAIR agreement, treated in detail 

elsewhere in this issue, may prove to be a land- 
mark in labor relations. It conforms more closely 
to 7(a) than any other agreement we have seen. 

At the end of its year of effectiveness it should 
show whether or not union men are willing to pay 
dues while non-union men pay none for the same 
privileges and restrictions. 

Certainly the union will try to increase its mem- 
bership. Certainly the company, having reached an 
agreement with the union, and being protected to 
the extent of its membership against strikes, can 
have no interest in attempting to interfere with 
membership activities. Here, then, is a test case for 
observation. It merits suspended judgment. 
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Vital Document 


NYONE making an honest attempt to follow 

through on analyses of causes of economic ills 

and proposed remedies must study the recent Re- 

port on National Recovery and Employment of the 

Durable Goods Industries Committee, submitted to 
the President. 

No comprehensive summary of this 97-page re- 
port can be given in the space available here—in 
fact, a satisfactory summary is difficult under any 
conditions because the report as a whole is a con- 
cise statement of the case for the durable goods 
industries followed by equally concise proposals 
looking toward revitalization of those industries 
with consequent great reduction in unemployment. 

It is our opinion that the proposals constitute a 
program which, if carried out, would restore em- 
ployment in large measure, with accompanying re- 
duction in the burden of relief, and would aid greatly 
in the consummation of the social as well as the re- 
covery aims toward which the administration efforts 
are being directed. We earnestly recommend a care- 
ful study of the report. 


Piecework Precedent 


IECEWORK employees must get the minimum 

wage or its equivalent for all time spent on the 
premises of the employer, whether working or wait- 
ing for work, according to a ruling of the NRA in 
the case of 25,000 employees in the knitted outer- 
wear industry. Some 8,000,000 workers in the coun- 
try are paid by piecework, and presumably will 
come under this ruling if the issue is raised and 
is not covered in the industry codes. 

Here is a precedent-setting decision, which places 
the responsibility for production planning squarely 
on the shoulders of management, where it belongs. 


Recovery Evolution 


N® HAS laid down basic principles of price 
and cost regulation. They are applicable to 
future codes only, but are to be written into exist- 
ing codes when and if the code authorities and 
the industries affected accept them. 

This move recognizes that a recovery involving 
a hundred and one pricing methods is impracti- 
cable. The new regulation indicates willingness to 
change or eliminate the unworkable features of the 
recovery program. The same spirit was revealed in 
withdrawal of the service codes, and revision of 
regulations to permit blue eagle display upon con- 
formance without signature. 

These several developments are heartening. They 
take a long step toward simplification of industry 
regulation, point toward eventual retention of com- 
pulsory maximum hours, minimum wages, standards 
of practice, and abandonment of visionary, imprac- 
ticable features of the recovery program. 
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They Think & Say 


President Roosevelt 


SECURITY ® Next winter we may well undertake 
the great task of furthering the security of the citizen 
and his family... ° 

These three great objectives—the security of the 
home, the security of livelihood, and the security of 
social insurance—are, it seems to me, a minimum of 
the promise that we can offer to the American people. 
They constitute a right which belongs to every indi- 
vidual and every family willing to work. They are 
the essential fulfillment of measures already taken to- 
ward relief, recovery, and reconstruction. 


Hugh S. Johnson 


JOBS ® When men talk about a minimum wage of 31 
an hour for a 30-hour week in the steel industry, they 
are advocating indirectly a great increase in the cost 
and price of steel—but with more than 8,000,000 workers 
out of employment, and agriculture prostrate, a sizable 
vertical mark-up in the price of steel would curtail pro- 
duction in that and nearly every other great industry 
in the country. It would give us a new wave of unem- 
ployment and perhaps ruin the whole recovery move- 
Tents. 

It is for this reason that it is cruelly unfair for 
leaders to promise men through strikes and violence to 
get for them in particular little areas of the industrial 
field, extravagant and impractical wages. If they could 
make good their promise on wages, they would more 
than offset them by reduced employment for the very 
men to whom they make the promise of high wages. 
What this country needs is production and jobs—jobs— 
jobs. 


J. E. Winter 
President, The Winter Brothers Co., Wrentham, Mass. 


CHISELING ® You (Governor Wilson of Vermont in 
June, advertising page 46) have referred to large manu- 
facturers from outside your state underselling your 
smaller local firms. I have before me evidence of one 
of your smaller manufacturers disturbing a whole in- 
dustry. In one manufacturing line with which I am 
in contact there are at present only three or four real 
price-cutters. They are the smaller members of the 
industry. They pay low wages; cater to all the lower 
grade of cut-price distributors; and disturb the better 
grade of buyers. 

Are you perfectly familiar with all the conditions 
that have led small Vermont manufacturers to complain? 
I have found the inefficient price-, quality-, and pay- 
cutters are always complaining about the higher-grade 
firms, trying to excuse their own inefficiency. 


William J. Graham 
Vice-President, Equitable Life Assurance Society 
of the United States 


GOAL ® In the management field today we are har- 
assed with the particular problems of the operation of 
our various activities under conditions which have been 
extraordinarily unfavorable and which at the minute 
are more favorable in their promise than in their ac- 
tuality. None the less it is at such moments as these 
and through such dark days as we have experienced 
within the last four years that vision is necessary and 
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that an objective, however idealistic, can well serve to 
focus our attentions upon the ultimately desirable so 
that, while we walk in the paths of immediate necessity, 
we will have the stimulated assurance that we are 
walking in the direction of high ambitions. Again re- 
stated, this ambition must be a full order of productiv- 
ity distributed among a people where willing workers 
are employed to the full of necessity to produce abun- 
dantly and on an ever-increasing scale of living, and 
that this living include 

the use of time for ° 

both work and for or- 
ganized leisure if we 
are to live life to the 
full. It is a matter of 
management. 


The St. Louis 
Post-Dispatch 


ARBITRATION ®@ 
While industry remains 
fearful of compulsion in 
labor disputes by way 
of the Wagner bill, one 
strike settlement after 
another proves arbitra- 
tion, the best of all 
means, perfectly prac- 
ticable. 

The thing can be 
done. It is being done. 
There is steady im- 
provement in employ- 
ment, and wages are 
going up. 

This is the right way 
to settle disputes be- 
tween capital and labor. 
It leaves both perfectly 








free. It is the demo- 
cratic way. 
Why, then, should 


the Wagner bill in any 
form continue to make 
the country apprehen- 
sive that compulsion is 
to be used in a field where freedom is so increasingly 
successful ? 
Agreement is possible when both labor and capital are 
quite free to bargain, and the record proves it. 


F. A. Lorenz 


Vice-President, American Steel Foundries, Chicago 


REGULATION ® If Government is going to regulate 
and reform business under the so-called emergency legis- 
lation, it should regulate all phases of industry, including 
labor and labor organizations. Capital and management 
are already regulated—why not labor? 


O. D. Reich 
Vice-President, Dexter Folder Company, New Y ork 


NO CHOICE ® The manufacturer who has relied on 
long hours, on low rates of pay, or on uneconomical 
competitive practices now finds these business advan- 
tages taken away from him by law. The longer the 
hours which he has been accustomed to work, the lower 
his former rates of pay, and the more inefficient and 
wasteful his previous methods, the more critical is his 








—good thing that match wouldn’t burn 


present situation, the more radical the required change 
in his mental attitude, and the more far-reaching the im- 
provements which he must set himself to make. The 
codes ‘fix his hours of operation and his minimum rates 
of pay—but they do not prescribe the output which he 
should obtain from each minute worked whether by man 
or machine, nor do they inhibit his ingenuity and 
resourcefulness in the adoption of more efficient ma- 
chinery and methods in place of those which he now has. 
The easy offset to in- 
efficiency is gone. No 
longer is the adoption 
of modern management 
a matter of choice; it 
has become a question 
of life and death. 


James W. Hook 
President 
Geometric Tool Co. 
New Haven, Conn. 


LOWER PRICES ® If 
it were only possible to 
convince people that in- 
creased § consumption 
will be stimulated by 
lower instead of higher 
prices and that lower 
prices will only result 
from decreased costs, 
then perhaps these 
needed durable goods 
would begin to move 
and employment in the 
industries producing 
them start to increase. 
But if anyone believes 
that the movement of 
these goods will follow 
increased costs or the 
shifting of purchasing 
power from one to an- 
other, he is, in my 
judgment, headed for a 
rude awakening. 





C. S. Craigmile 
General Superintendent 
Belden Manufacturing Company, Chicago 


UNDERSTANDING ® Frequently frank discussions 
about the facts of operations may very well dispel the 
antagonism which sometimes develops between employee 
and employer through the lack of understanding of each 
other’s problems. If we believe that some of the in- 
formation and advice which employees get from out- 
side sources may be inaccurate, untrue, or even viciously 
harmful, it is certainly the responsibility of manage- 
ment to see that the correct information and facts are 
made available to them. 

In this connection particular attention should be paid 
to instructing all supervisors in sound economic prin- 
ciples, in the important issues of the day, and in the 
facts of operation of their own particular business. In 
other words, our supervisors should be fully equipped 
to represent management in their dealings with em- 
ployees, remembering that with a great many individual 
employees most of the management contact they have is 
with their immediate supervisor. 

[The last four quotations are from addresses made before 


the General Management Conference of the American Man- 
agement Association.—Ed.] 
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Cooling 


Large Inclosed Motors 


J. V. Hunt 


Industrial Motor Department 
W estinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 


ON-VENTILATED construction is commonly 

used for totally inclosed motors as large as 3- to 
 5-hp. rating, since the heat generated in the wind- 
ings of these small machines is quickly radiated from the 
surface of the motor. However, the greater the power 
delivered by a motor, the larger the amount of heat 
generated by its windings, and since the surface area 
of a motor varies as the square of its physical dimen- 
sions, whereas its volume varies as the cube of these 
dimensions, it obviously becomes more difficult to 
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Figure 1. Of equal rating, but the 
one at the right is ventilated and the 
other isn’t 


Figure 2. Totally inclosed, fan-cooled, 
these 20-hp. motors keep themselves 
cool and are not affected by dust or 
weather 


cool inclosed motors as the rating increases. 

Experience has shown, nevertheless, that 
self-ventilation assists in cooling and at the 
same time reduces the size and cost of in- 
closed motors. For example, a_ totally 
inclosed, non-ventilated motor of 25-hp., 
1,160-r.p.m. rating is about 35 inches in 
diameter and weighs approximately 3,000 
pounds, whereas a motor of similar rating 
of the self-ventilating, fan-cooled, totally 
inclosed type is only about 20 inches in 
diameter and weighs less than 600 pounds. 
Figure 1 illustrates the comparative size of 
these two types of motors, same horsepower 
and speed. It is evident that the self-ventilated motor 
is less expensive to build. 


Fan-Cooled Motors 


It is not surprising that the trend is now towards the 
self-ventilated type of motor and away from the pipe- 
ventilated, or forced-ventilated, type since the latter is 
more difficult to install and maintain. 

Some of the early designs of fan-cooled motors made 
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use of copper shields which were shaped to form a 
seal around the windings. In some cases copper fins 
are welded to the outside of the primary core to increase 
the radiating surface of the motor. 
driving air against these surfaces keeps the motor cool. 
Figure 2 shows a couple of 20-hp., totally inclosed, fan- 
cooled motors of late design operating an asphalt plant. 

These motors are equipped with an external ventilat- 
ing fan mounted on the motor shaft, which draws air in 
one end of the motor and drives it out the other end. 
The ventilating air may be laden with dust or rain, but 
it can do no damage since it cannot come in contact with 
the windings. This single-end-ventilated type of con- 
struction is now commonly used for inclosed motors 
ranging from 5 to 50 horsepower. 

Figure 3 shows a 200-hp., totally inclosed, self-venti- 
lated, fan-cooled motor which has practically the same 
physical dimensions as the 25-hp., non-ventilated totally 
inclosed motor shown in Figure 1. That the method of 
ventilation must be effective is evident when it is con- 





































An external fan’ 


sidered that the losses in a motor of this size amount to 
about 14 kilowatts, or about seven times as much as for 
a 25-hp. motor. The electrical energy in 14 kilowatts is 
sufficient to heat a small, well-ventilated house comfort- 
ably in zero weather. 

In Figure 4 is shown the type of construction known 
as “dual ventilation,’ which is used for the larger fan- 
cooled motors. The heated air within the motor is cir- 
culated through ducts that lie adjacent to ducts carrying 
cold air. In other words, this construction gives a heat 
exchanger effect. A single fan on the rotor keeps the 
air in constant circulation within the motor, while two 
external fans mounted on the shaft at the ends of the 
motor drive the outside cooling air at high velocity 
through the external air ducts from which it is exhausted 
at the center of the motor frame. Double-end ventila- 
tion is required to cool these large motors. 


Explosion-Resisting Motors 


There are some applications, such as those encountered 
around oil refineries, where it is not only desirable to 
protect the working parts of the motor from destructive 
agencies, but also to give protection from explosive gases 
or liquids. The explosion-resisting type of fan-cooled 
motor is assembled with accurately machined surfaces 
and close clearances. 

The entire construction is such that flame cannot 
escape to the outside, even in the event of an explosion 
within the motor. Motors of this type are used in 
chemical plants where hazardous materials are manufac- 
tured, alcohol plants, rayon plants, dry cleaning plants, 
refineries, and the like. 

Experience has shown that the savings resulting from 
fewer motor repairs and less interruption to production 
more than justify the higher first cost of motors which 
are adequately protected for the service conditions. 
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May Cost Little to Save Much 
on Power Transmission 





Easier to find a hundred chances to save $10 





than one chance to save $1,000 


ANY PLANTS that were 
M built or completely modern- 
ized since the War are seek- 
ing to make detail improvements that 
will show an attractive saving on a 
moderate investment. Tool and jig 
equipment, changes in design of 
product, improved manufacturing 
methods—all have been subjected to 
microscopic analysis. In many cases, 
however, the distribution of power to 
the driven machine has received com- 
paratively little attention. 
It is an exceptional plant that does 
not contain a surprising number of 


opportunities for worth-while im- 
provements in mechanical trans- 
mission details, opportunities for 


improved application of electric 
power, and so on. More often than 
is realized, savings can be accom- 
plished with little or no expenditure 
beyond the cost of investigation nec- 
essary to locate the leaks. 

Again and again I have heard men 
say: “Our total power expense is 
only 2 per cent of our annual operat- 
ing expense. Why spend a lot of 
time and trouble investigating such 
an item? If we could cut the total 
10 per cent, we would hardly notice 
the difference.” 

Such a statement shows a fundamental misunder- 
standing of how such improvements work out. In many 
cases the principal savings from improvements in the 
application of power appear in reduced losses from 
delays to manufacturing, less scrap, fewer rejects, and 
increased output per man. 

The first step in locating these opportunities for im- 
provement may well be to accumulate a list of all items 
within the departments under investigation that require 
unduly frequent or costly repairs. It is easy to list a 
few sore spots, but difficult to build up anything ap- 
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Robert W. Drake 


Mechanical and Electrical Engineer 
De Kalb, Ill. 








An impossible drive becomes possible, with the help of an idler 


proaching a complete list. The principal difficulty is 
the fact that many, probably most, of the troubles with 
items that require frequent or constant maintenance im- 
press the men who are in daily contact with them as 
annoying but practically unavoidable. 

If such a list is started at an informal discussion at- 
tended by the millwright, electrical, and other service 
department foremen and their assistants, with the master 
mechanic or plant engineer, a few pet sore spots will 
quickly be brought out; then matters will drag. 

When certain troubles are mentioned, it will imme- 
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diately be evident that the consensus is: “You can’t do 
anything about that.” 

It is possible to break through such convictions. A 
few object lessons should be selected with great care. 
They should be cases where ingenuity and a very mod- 
erate expenditure can cure a long-standing difficulty and 
benefit both production and maintenance departments. ~ 

For example, on a troublesome vertical drive install a 
belt of ample size to carry the peak loads, not the aver- 
age load, with a gravity-operated idler pulley of generous 
diameter to maintain the necessary tension. If the drive 
is vertically downward from an overhead motor, install 
an overhead-type, pivoted motor base. 

The right kind of young man assigned to this task 
can work through and with the foremen and hold infor- 
mal meetings with a few selected maintenance mechanics. 
This will set more men to thinking. 

In the few plants where every repair on an individual 
machine or motor is recorded, together with the cost, a 
critical study of such data will be helpful. In one in- 
stance it led to the discovery that six identical machines 
each had an annual repair cost in excess of the initial 
cost. Investigation showed that many of these break- 
downs delayed 150 men from one to three hours each 
and caused a considerable number of them to be held 
overtime on many occasions to pour off hot metal. 
Changes that were immediately made, reduced these 
delays more than 90 per cent. 


$1 Bearings Save $1,665 a Year 


The man who checks motor overload complaints may 
know of machines that develop recurrent troubles which 
cause gross overloads on the driving motors. While run- 
ning tests in a cotton mill one maintenance man found 
that the installation of a ball thrust bearing costing $1 
would save 7s horsepower on each of 450 identical ma- 
chines in one room. The power saving alone was $1,665 
a year, aside from other incidental advantages. 

It is often worth while to maintain a log for six 
months or a year in each department that carries on 
maintenance work. Every maintenance job, big or little, 
should be recorded. At a round table held each week 
a rough estimate of labor and material cost and the fre- 
quency of recurrence may be entered opposite each item. 
Such a list will produce many suggestions. After a year 
or less of such procedure it may no longer be profitable. 
Most of the items worthy of study, or many items of 
the same general type, will come up for discussion within 
the first six months. All maintenance foremen and 
many production foremen will become “improvement 
minded.” It will no longer seem proper to make the 
‘same detail repair or replacement again and again without 
considering the possibility of removing the cause. 

When a considerable number of possibilities have been 
listed, rough estimates covering frequency and cost of 
maintenance, adjustments or repairs, and the frequency 
and cost of delays should be prepared. They will make 
it possible to select the most promising items for attack. 

In a previous article it was stated that it almost in- 
variably pays to use anti-friction bearings in groupshaft 
hangers on new work. The increased cost of this type 
of bearing, including installation, is not great. In reha- 
bilitation work the replacement of existing babbitt-lined 
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Two good ways to keep proper belt 
drives—by using a pivoted motor 


bearings with ball or roller bearings may or may not 
yield a sufficiently attractive return to earn a place on 
the list of improvements to be made. 

In almost every case, however, it will pay to install 
ball bearings in all éountershaft loose pulleys. Mainte- 
nance of such pulleys with sleeve bearings is surprisingly 
troublesome and expensive. In most plants it will also 
be found worth while to install ball bearings in counter- 
shaft hangers. The installation cost is small, since no 
pulleys or couplings need be removed. In most cases 
it will pay to install ball bearings in groupshaft hangers 
at the points of heaviest pull-off—for example, in the 
hangers nearest the motor drive pulley. 


Ball or Roller vs. Sleeve Bearings 


Data on which to base an estimate of the power saving 
possible: through the substitution of ball or roller bear- 
ings for sleeve bearings were given in the October, No- 
vember, and December, 1931, issues of Maintenance 
Engineering. In most applications the power saving, 
although important, will not be the sole determining 
factor. Either ball or roller bearings will save three- 
fourths of the labor and material cost of lubrication, as 
compared with ring-oiled, babbitt bearings. 

Anti-friction bearings are obtainable in mountings 
which will fit existing hangers. All may be obtained in 
mountings that will eliminate drip of lubricant. Spiral 
rollers may be obtained with the races split and thus may 
be installed on shafting in place. 

To install balls or taper rollers on existing shafting 
requires the removal of all couplings and at least one- 
half of all pulleys. 

When the list of recurrent troubles includes motors 
that have failed repeatedly, it is unwise to conclude that 
overloading is the probable cause. If the hand can be 
held on the motor laminations for five seconds after the 
motor has been operating under its heaviest duty for 
some hours, overloading as a cause of failure can be 
ruled out. If bearing failure is the cause of winding 
failure, it will be-evident. Less evident are failures 
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tension in horizontal and vertical 
base, at the left, or an idler 


from conducting material in the air, such as cast-iron 
dust. The most effective treatment is dipping and bak- 
ing complete stators or armatures. Stators should be 
dipped hot. Two or three dips in a high-grade, oil-proof 
varnish are necessary for complete treatment. 

In the list of expensive nuisances there will almost 
certainly be a number of belt drives, particularly short- 
center and vertical drives. Too many belt drives are 
“designed” by guess. Many others are proportioned for 
the average or nominal load with little consideration for 
peaks. Almost all motors of 5-hp. rating and less exert 
3 to 34 times full-load belt pull before they reach full 
speed; a few single-phase motors reach four or even five 
times normal belt pull in coming up to speed. 

The practical limit to the capacity of belting is not 
the load which it will carry long enough to run off a 
laboratory test. It is the load which the belt will carry 
without stretching rapidly enough to require unduly 
frequent take-up. If a belt needs taking up every few 
weeks, it is next to certain that this attention will not be 
given. The result is slip, power loss, decreased produc- 
tion, often poor quality of product due to under-speed. 


Wider Belts or Larger Pulleys 


The first step in correcting a troublesome belt appli- 
cation—V-belts as well as flat—is to make sure that the 
belt is ample in width and not too thick, considering the 
diameter of the smallest pulley of the drive and the belt 
speed. Where the belt is overloaded and it is impossible 
to install a wider one, or where the bearings of either 
driver or driven machine cannot stand increased belt 
loads, the expedient most generally applicable is to in- 
crease the capacity of the widest belt that can be fitted 
into the available space by increasing the speed of travel. 
In other words, increase the diameter of both driving 
and driven pulleys. In this way drive capacity*can be 
increased without increasing belt width or bearing loads. 

Increase in diameter of the smaller pulley often per- 
mits the use of thicker belting or the next larger size 
of V-ropes, and thus further increases drive capacity. 
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There is little to be gained by increasing belt speed 
above 4,200 feet per minute for flat belts or 3,500 for 
V-belts. Further increase in capacity with inoreased 
speed is almost completely nullified by the effects of cen- 
trifugal force, while belt life and drive losses are af- 
fected unfavorably. 

When it is not possible to increase the pulley diam- 
eters, or the belt speed is already close to the limits 
mentioned above, several other helpful expedients are 
available. In many cases several of these must be em- 
ployed. Together they may be sufficient to correct a 
very troublesome application. 

The substitution of paper pulleys for the metal or 
wood type will decrease belt slippage materially, fre- 
quently 40 to 50 per cent. Roughly, this expedient will 
increase the drive capacity 15 to 25 per cent, depending 
upon the material of the old pulleys. If one of the pul- 
leys of the drive is several times as large as the other, it 
will be necessary to replace only the smaller one. 

Use of a special tannage belt in place of the more 
usual oak-tanned leather has a similar effect and in- 
creases the capacity of the drive about 10 per cent with- 
out increasing the total tension in the tight strand. 

With either or both of these expedients the slip will 
be decreased so much as to give a false impression that 
the trouble is cured. Actually, in drives that are grossly 
overloaded even after such reduction in belt tension as 
these two expedients provide, the belt slippage may not 
be noticeable for a time, but the rate of stretch may still 
be so great that take-ups are necessary at unsatisfac- 
torily short intervals. The solution is a longer or wider 
belt, provision for automatic take-up, or both. 


Tension 


Certain types of belt drives are likely to be trouble- 
some, even when well designed, unless mechanical means 
are provided to maintain continuously the tension neces- 
sary for transmitting the required power. This is usually 
accomplished by means of the pivoted motor base or the 
gravity idler. The former is applicable only to belt 
drives from motors or unusual special applications where 
some variation in center distance may be provided for, 
such as a forge blower driven from a_ groupshaft. 
Pivoted bases are applicable to flat-belt and V-belt drives. 

An idler may be applied to almost any flat belt drive, 
whether the center distance is fixed or variable, but in 
general it is not applicable to V-belt drives of more than 
one rope. 

First among the applications where continuous me- 
chanical tension adjustment is indicated, are. drives 
on short centers, particularly those short-center drives 
in which one pulley is much larger than the other. Such 
drives may be operated satisfactorily without automatic 
tension adjustment only by frequent manual belt take- 
ups and good judgment. . 

Second in the list of applications where automatic 
mechanical tension adjustment is indicated, are the trou- 
blesome vertical belt drives. Vertical belt drives are par- 
ticularly likely to be troublesome where there is consider- 
able inequality in pulley diameters and the smaller pulley 
is below, or when the center distance is large. If vertical 
drives are to be operated without mechanically main- 
tained tension, they should be very liberally belted. 
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“Handling” Brings Up These 





Motor and Control Problems 


frail material from a reel and carry it across a cutting 

table which is essentially a belt conveyor. In the 
arrangement that was eventually worked out the mate- 
rial is allowed to sag between an idler and the cutting 
table so as to cut light beams that are focused on two 
phototubes placed one above the other. When the loop 
of material becomes short enough to cut off the upper 
light beam, the corresponding phototube acts to close 
the circuit of a magnetic starter, which starts the reel 
motor. : 

Assuming that the loop becomes so long that it inter- 
rupts the lower beam of light, the lower phototube serves 
to open the starter and the motor stops. As the mate- 
rial gets used up, light is admitted again to the lower 
phototube, but the motor does not start until the loop 
cuts off the light to the upper tube. 

Problems that are sunilar in princfple came up in a 
wire drawing plant and in a rubber factory. 

In the first it was required to maintain constant ten- 
sion on a wire being wound onto a spool, and to slow 
down the speed of the winder gradually to compensate 
for the increase in the spool diameter. 

In the rubber factory the rubber in the form of a 
long ribbon is carried considerable distances over a series 
of conveyors while passing through the various processes. 


[: ONE plant it was necessary to unwind a band of 
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Here are proper combinations 
of equipment that have been 
worked out to meet operating 
requirements 


It was necessary that the series of conveyors run at 
exactly the same speed. 

Mercury-vapor-filled electron tubes were used in both 
instances to produce the desired results. Electron tubes 
of this type have the property of rectifying or changing 
an alternating current to direct ctrrent. The amount 
of direct current obtained from the tube can be varied 
by the position of the armature in a small solenoid, 
which can in turn be controlled by a pulley or roll riding 
on the material. Required variation in speed is obtained 
by field control, through the tubes, of the shunt-wound, 
direct-current driving motors. 

One, plant had to work out the problem of stopping 
and spotting large flasks, weighing several tons, with an 
accuracy of one-half inch. Limit switches were arranged. 
to cut off power from the handling mechanism and slow 
up the travel until the flask is within several inches of 
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the desired stopping place. At this point the edge of 
the flask interrupts a beam of light focused on a photo- 
tube, which causes a solenoid brake to set. By this 
method the stopping point of each flask is controlled with 
an accuracy well within the desired limits. 

In a plant that manufactures refrigerating machine 
units it was desired to have some means of keeping 
track of these units as they pass along the assembly 
line. A further requirement was that the count must 
be ‘registered at a point some distance away from the 
assembly line. 

The simplest way to meet these conditions was to 
install a phototube, Figure 1, with a light source so 
placed that the beam normally shines on the tube, but 
is interrupted as each refrigerating unit passes by on 
the conveyor. Through the medium of a simple relay, 
interruption of the light beam is made to operate a 
magnetically driven counter located on the foreman’s 
desk. 


Figure 1 (left). As each unit passes along the assem- 
bly line in front of it, a phototube housed in the white 
box at the left rings up one on a counter located some 
distance away 


Figure 3. Keeping 
step with the de- 
mand, this brush- 
shifting alternating- 
current motor 
drives a pulverized 
coal conveyor 


Figure 2. A 
Thrustor unit op- 
erates the gate of 
a cotton distribu- 
utor in a textile 
mill 
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An industrial plant had three long conveyors that 
were operated in sequence, each driven by a squirrel- 
cage motor. Because of differences in load the motor 
speeds varied, with the result that material piled up at 
different places, interfering with the operation of the 
production line. 

To eliminate this trouble a small, wound-rotor motor 
was connected to each driving motor, with the proper 
control equipment to form a Selsyn tie. Now the three 
driving motors are positively locked in step while oper- 
ating, as well as during the starting and stopping 
periods. 


Quality and a Speed Ratio 


Quality of the product in another plant depends largely 
on maintaining a fixed ratio between the speed of a 
large motor driving a kiln with that of a small motor 
which is some distance away and drives a feeder. Use 


of power Selsyns did away with cumbersome mechan- 
ical connections between the two units and make it pos- 
sible to maintain a definite speed relation between the 
two motors throughout the required speed range. 




















The problem of automatically deflecting boxes from 
a belt conveyor to any one of several gravity conveyors. 
was solved by the use of so-called Thrustor units. These 
are devices for producing a straight-line thrust whose 
magnitude may be anywhere from 50 pounds to several 
thousand pounds (depending on the size) by means. 
of a small motor. In the usual sizes a fractional horse- 
power motor is used. 

Fourteen of these devices were installed, one being 
located at each gravity conveyor. Pins are located at 
certain places on the boxes, the location of each pin 
corresponding to a limit switch which actuates the Thrus- 
tor unit that will push the box off at the desired place. 
After the box reaches the gravity conveyor, it passes. 
over another limit switch that releases the unit and 
(Continued on advertising page 62) 
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Welded 





H. F, Kneen 


Factory Manager 
The Lincoln Electric Company, Cleveland 


excess metal, which will later be machined 

off, is to overlook one of the important 
economies of the welding process. In support 
of this statement, I show here a welding assembly 
that we made recently. In the distance between 
the two parts shown’in Figure 1 a variation of 
only 0.01 inch was allowed. 

This meant that there must be no distortion in 
the hardened steel plate A, which was welded to 
plate B, which was welded to plate C. The plates, 
finished to size before welding, were clamped in 
position, as shown in Figure 2. They were then 
tack welded at points 1, 2, 3, 4, 5 (see Figure 3) 
in that order. One-inch welds were then laid 
intermittently as indicated. 

I draw from our experiences with this assembly 
and many others to make some positive state- 
ments concerning the prevention of distortion. 

Distortion is not necessary if due care is taken. 
Welding may be employed satisfactorily in ma- 
chine design where dimensions must be kept to 
gz inch. Moreover, 80 per cent of the machining 
should be done before the welding—not after. 
More often than not it can be eliminated entirely 
by welding ordinary structural shapes to finished 
dimension. 

The due care of which I speak involves an 
analysis of the possible distortion that may be 
encountered, and in minimizing it. The amount 
of distortion caused by welding is dependent 
upon: (1) Mass and shape of parts; (2) method 
of clamping; (3) welding sequence; (4) current 
used; (5) welding speed. 

It is important that the work begin with the 
designer, who should seriously study welding. 

Factory management must recognize the fact 
that new shop processes demand new shop 
methods. The manufacturer who sings aloud of 
the economies to be effected by welding often 
neglects to use the very methods that make pos- 
sible these economies, such as machining before 
welding. Is he using the best method of clamp- 
ing and the proper sequence of welding? Are his 
operators using the proper current for the job? 
Are they getting the proper speed? He is above 
the average if he knows these things, and con- 
gratulations will be offered him in the form of 
profits. Distortion in welding is not a legitimate 
expense—it is an extravagance. 


Te ASSEMBLE parts by welding, allowing 


Without Distortion 
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We're Always Looking 
for Trouble 


Preventive maintenance catches defects 
when they're minor repair jobs and 
7 cae | averts most of the major breakdowns 
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| Pitre sano maintenance in 
the plants of The Kendall Com- 
: pany is essentially the system- Theodore Clark 
atic inspection at stated intervals of ' Staff Executive on Manufacturing 


all parts of machinery or equipment The Kendall Company, Boston 


which, according to experience rec- 
ords, have shown themselves most 
apt to give trouble. Repairs and re- 
































placements are based on the condi- Tickle Date 
tions revealed. Our plan is applied MACHINE INSPECTION 
not only to productive machinery, but 5/7 
also to power transmission equip- Machine := Finishing Mangles 
nee. Inspection Classification :- G 
The inspection work is done by a : <r a 
specially trained individual, usually a Frequency := Davy 
first-class machinist, and is confined Inspector :- Machinist 
to the physical condition of the equip- Check () if in good condition; mark (x) if in need of repairs which 


ment. The program does not include cannot be done during inspection, explain below. 
























































an inspection of the operating adjust- iipacttony Herve Condition 
ments of the machinery, which is a No.1 | No.2 
regarded as the function of the de- _sourener <a 
3 2. Foxwell Guiders ee Phas 
partment foreman. Experience has 3. Rolls in Foxwell Guider stanols ¥ =i 
shown us that foreman and operative 4. Top ana bottom immersion rolls in Wash Box We BaP 
alike welcome advice as to lowered = s2-S8te rolls on Wash Box eae 
efficien . i ilur f __Immersion rolls in Water Box ot Mangle hh Poe 
— oe on Po Be ee ? 7. Lubrication of Main Mangle Bearings 4 4 
equipment, provided the advice has to B. Plaifer rolls rs 
do with the mechanical condition and 9. Plaiting mechanism -[e 
does not encroach on the operative’s 10. Drive of Mangle nae bee 
or on the foreman’s prerogative as to - Leakage around “Baffles” <a Phas 
the method of operating the machine. 7 
To set up a plan of this kind, the 14. 
first step must be a study of each 15. 














type of machine, preferably made 
jointly by inspector, plant superin- 


tendent, and room foreman. An in- | a he e 
spection form (Figure 1) is then Com 3. Bottom ell Ye: / Wfangh— hel aencliion., 


prepared, setting forth carefully the ress hawringe rams meee” goerna le mselial, 


Note below needed repairs:- 


parts to be inspected. For instance, Oe r:-Rbt ah ig 40 , 
“Are jack gears properly meshed ?” . 7 gh 

If the answer is “No,” the inspector Hehe Ag hint . 

must then indicate what course of Signea:- 7 4 x) /3¢ 
action should be followed. In some | ere #9/ 











instances the inspector can readjust : : si a ee aell ‘ ; - 
the gear setting himself. In others Figure 1. First step in the Ken program of preventive mainte- 
thi bes i ; nance is a study of each type of machine and the preparation of a 

is may be impracticable, either be- form noting the vital points to be inspected. Upon this form the in- 
cause of the nature of the adjustment spector makes his recommendations 
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TIME ‘RECORD 


HRS. WORKED | HRS. CHG'D 





importance. The inspector must, in shop parlance, 
“know his stuff.” Also he must be disabused of false 
ideas as to his responsibilites. His job is to see that 
conditions which, in his opinion, require correction are 
reported to the responsible individuals. It is not his job 
to see that the recommendations are carried out, nor 
should he feel hurt or neglected if the room foreman 
or superintendent chooses 
to take a chance and de- 
fer the repair. 





Our customary pro- 
cedure is for the fore- 
man to pass his copy of 





TOTAL TIME 


oF 3048 
~ ™ co. 


carr, LAK ELY 


REQUEST FOR EQUIPMENT 


the inspection form to 
the superintendent with 
the course of action in- 


Ne 269 





Date Ysefay cee 


MACHINE REPAIR TICKET 


EQUIPMENT NEEDED 


‘our-d'S oO 


dicated. If repair or- 


ir the Leatings Sor and 





fhe Lofton 


ders (Figures 2 and 3) 


5S roll sn the | are entered, it is the 





CHARGE 


# 


TIME 


mr 


ieee oo Pap age 


foreman’s_ responsibility 
to see that these crders 





Description of Work 


PURPOSE OR ADVANTAGE 





are properly carried out. 








Responsibility 











Signed Foreman 


This _ responsibility 





I have completed the repair stated above. 





Signed 





phase has proved to be 














aa the keynote to the suc- 
Repair inspected and approved. DATE WRITTEN Yaa 34 ° 
Signed aa noone OA. low cess of the plan. The 
ACT. TIME | EST. TIME pee inspector must feel that 
TED ccsTt 50 ESTIMATED DELIVERY 2 
sag sel. FO he has done his part ef- 








sie 4faa 


iV sence YA. Gtiroool __| 
ENGINEER NG DEPT 


fectively when he has 
called attention to de- 


ACTUAL DEL'VERY 








ACTUAL COST. 





Figures 2 and 3. It is no part 
of the inspector’s job to see that 


mae 
his recommendations are fol- pate Y/30 





ACCEPT : 
1 HAVE EXAMINEO THE ABOVE ESTIMATE AND REJECT AS A CHARGE TO MY DE 


BY saneo OA. Cluny, 


fective conditions. The 
foreman and the super- 
intendent must learn to 
regard the _ inspector’s 





REQUESTING DEPT HEAD 








lowed. Replacements and re- 

* pairs are distinctly the responsi- 
bility of the foreman and the 
superintendent 
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activities, not as criti- 
cisms of their machine 
maintenance, but rather 


EQUIPMENT ORDER 
—a2 














as aids to their own vigi- 





or because of the necessity of shutting down the ma- 
chine at an inconvenient time. 

Decision is also reached as to the desirable frequency 
of inspection. This may be as often as once a week or 
as infrequently as twice a year. In some instances cer- 
tain parts of a machine should be inspected more often 
than others. A separate inspection sheet is then made 
out for each inspection. 

The method of using the forms is to arrive at the 
proper scheduling of inspections for the individual ma- 
chines, then to divide the work in such a way that the 
inspector will have approximately a like amount of work 
to do each day. For this purpose a tabulation lists ma- 
chines vertically, inspection periods horizontally. Check 
marks are then filled in by the trial-and-error method 
until a reasonable assignment is arrived at for each day’s 
work. Total inspection time will depend on the size and 
nature of the plant, but the job is ordinarily a part-time 
assignment. 

The personal relationship aspect of the job is of great 
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lance. In some instances 

where repairs are de- 

ferred, the condition will 
still exist at the next inspection; in such instances the in- 
spector will again note the condition as he finds it. 

This program has been successful in our organiza- 
tion. It has been our experience that both foreman 
and operators are vigilant in their attention to those 
parts of the machine which are directly involved in the 
production of goods, but inclined to be less attentive 
to bearings, gears, and the like, which, while essential 
parts of the machine, nevertheless are not thrust upon 
their consciousness in day-to-day operation, and the 
value of the program has been particularly evident in 
connection with those parts of the equipment. 

We have found this inspection scheme inexpensive 
to maintain and valuable in minimizing lost time due 
to machinery breakdown. We have further noted a 
significant curtailment in the cost of repairs, because 
minor adjustments are often sufficient to postpone in- 
definitely the replacement of parts which otherwise 
would have become necessary in a comparatively short 
period of time. 


+ FACTORY MANAGEMENT and MAINTENANCE: 












Now’s the Time 


to Put Buildings in Shape 


procedure in making a systematic survey of the 

exterior surfaces of buildings, to determine 
the kind and extent of repairs needed. Preparation of 
masonry for repair and painting was also considered. 

After the caulking has been completed a two-coat 
painting job consisting of an oil primer and a finish coat 
of any color desired can be applied. The oil penetrating 
the masonry or wood adheres strongly to these surfaces 
and in turn helps to hold the finish coat, which should 
be partially or in whole a metallic or gloss paint im- 
pervious to moisture. 

Oxides of lead, either red, blue, or white in a vehicle 
of linseed oil have been found to be the most effective 
for priming, but unless protected in turn by an impervi- 
ous coat of paint they will not last long. Red lead 
under ordinary climatic conditions is probably the best 
primer for metal, whereas in the case of masonry or 
wood where penetration is necessary the linseed oil 
vehicle is the important constituent of a priming mix, 
the body or color being used mostly to cover. Blue 


\ PREVIOUS article, June issue, discussed the 


G. W. Borden 


Construction Engineer 
‘Nee York Dock Company, New York 





Age of a building is not so im- 
portant as how well it is kept up 
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lead is advocated more for the priming of interior metal 
surfaces. White lead or zinc in a linseed oil vehicle is a 
satisfactory primer for wood on either interior or 
exterior surfaces. The best product for any immediate 
need can easily be ascertained from reliable paint manu- 
facturers. This advice is free and if followed carefully 
will give gratifying results. 

In this field, as in any other, the price of the better 
product is higher. A job is worth only what it costs. 
There may appear to be bargains at times, but they are 
likely to be only deferred liabilities. 

With all wall surfaces made smooth and properly 
protected moisture will be kept out and it will be neces- 
sary to maintain only the painting and caulking. With 
a yearly inspection each summer and a small amount of 
“touching up,” repainting should not be needed for eight 
or ten years. In fact, weatherproofing contractors will 
guarantee their materials and workmanship for periods 
of from three to five years and make annual inspections 
and small repairs, all for the original contract price. 

The cost of cleaning, caulking, and applying two coats 
of paint to exterior surfaces, with a 
three-year guarantee of maintenance, 
will range from 5 to 10 cents per 
sq.ft. of wall area, depending upon 
the size of the building and its con- 
dition. 

In connection with wall preserva- 
tion, there are other very important 
items that should not be overlooked. 
They include copings, bulkheads, 
penthouses, parapet walls, and any 
other wooden or masonry roof 
appurtenance which should be treated 
in the same manner as main walls. 
These seemingly unimportant areas, 
although often neglected, are sources 
of great damage and high repair 
costs if not given timely attention. 
These are all parts of the protective 
chain of weatherproofing. 

In the matter of roof and flashing 
maintenance, it should not be neces- 
sary to say much. Everyone knows 
that all leaks and defective parts 
should be repaired as soon as noticed. 
There is one item, however, that is 
often neglected, although it is usually 
evident in paper roofs of built-up 
composition after a few years of use. 
This item is blisters in the outer layer 
which, although pliant when warm, 
may and very often do break in cold 
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weather if stepped upon, thus permitting the entrance 
of water which will freeze and peel off more of the sur- 
rounding area until a leak may develop. 

It is advisable to slit these blisters and cement the 
protective felt down with a cold plastic asphalt, covering 
the blistered area with at least one layer of 15-lb. rag 
felt which is in turn held in place and covered with 
plastic roofing asphalt. All paper edges if loose or 
curling, either on the main roof or part of the flashing, 
should be recemented to prevent ice in cold weather from 
causing any further peeling due to expansion. 

All metal on roofs should be kept well painted, espe- 
cially parts which although not easily seen can and will 
collect moisture and allow rapid corrosion if not pro- 
tected. If the roof metal is copper corrosion will, of 
course, be very slow; however, a coat of paint will pre- 
vent it and add to the appearance. 

Skylights and other glass throughout the entire build- 
ing should be set with a plastic putty that will not 
harden, first, for easy removal in case of breakage of 
the panes, and because of the better adhesion, which will 
keep ice from pushing it off in winter. This precaution 
is sometimes overlooked. 

Gutters and leaders should also be well inspected and 
all fastenings and soldering be made secure because 
the added weight of ice and snow in winter will often 
cause the fastenings under the roofing and in the walls 
to pull loose with the resultant penetration of water. 
Formation of ice in or on these parts in winter often 
becomes hazardous to passers-by as well as to the build- 
ing itself. 

This danger can be eliminated by the use of common 
table salt or of calcium chloride which, if thrown into 
the gutter or leader, will slowly 
loosen the ice. Thawing can be 


If the exterior is well preserved, deterioration by the 
elements is a secondary matter, since it necessitates the 
presence of moisture and in the case of masonry or 
wood, where only moisture in the air may come in 
contact with them, it is so slow as to be almost negligible. 
Metals, especially iron and steel, oxidize quite readily 
and require a protective coating which may be either 
a covering, or paint, or both. Paint is the best protection 
against this kind of oxidation of metals, but in the case 
of areas subject to high temperatures, acid fumes, or 
mild wear a suitable covering should be put over the 
paint to protect it. 


Chemical Deterioration 


Chemical deterioration which is the result of manu- 
facturing processes is usually due to acids either in the 
form of fumes which attack all parts of a building, or 
the acid itself either in strong or diluted form which 
may rapidly eat away or decompose piping and floors. 
The best way of preserving pipe lines and drains is to 
make them of acid-resisting material. The preservation 
of walls, columns, ceilings, sash, and so on, can usually 
be assured by the use of asphaltic paints. 

Likewise, floors subject to wetting by acids can be 
preserved by the use of asphalt coatings usually varying 
in thickness from 1 to 4 inches and composed of dif- 
ferent mixes, depending upon the usage of the area so 
treated. Concrete is no exception to the action of acids 
and it is also affected seriously in certain food-product 
factories where it is subjected to sugar or brine. In all 
such cases, protection with an asphalt coating has usu- 
ally proved to be satisfactory. 

(Continued on advertising page 60) 





brought about more rapidly by 
passing , an electric current 
through the leader for a short 
time thus heating it and loosen- Items 


Inspection of Interior Parts 


Inspect For Check Need For 


ing the ice so that it can be re- me cho a mee om 
Se ALLS oles, cracks ointing, painting 
moved at once. This is also a COLUMNS Cracks, any evidence of weakness; Pointing, painting, 


highly satisfactory way of thaw- 
ing frozen water lines where pro- 


e 


eneral condition, including caps, strengthening 
ases, footings oe aro: 
Pointing, painting, 


: Bc . : GIRDERS Cracks, any evidence of weakness; 
tection is impossible or inade- general condition, including bear- 
quate. ings, connections 

BEAMS Cracks, any evidence of weakness; 
. general condition, including bear- 
Interior Surfaces ings, connections, bridging 
CEILINGS Cracks, loose parts 
FLOORS Cracks, holes, other evidence of 


Maintenance of interior sur- 
faces and equipment is a problem 
constantly confronting property 
owners, which involves renewal, 
replacement, or repair due to ob- 
solescence or deterioration. Each 
of these procedures represents a 
separate undertaking. 


failure 


SECONDARY STRUCTURE 


PARTITIONS Holes, cracks, stability 

DOORS Cracks, loosening of parts, condi- 
tion of hardware 

SASH General condition, including sills, 


lintels, locks, chains or ropes 
General condition, including open- 


SHAFTWAYS 
ings, doors, safety guards 





Deterioration may be consid- RAMPS Stability, condition of surface 
ered as due to three principal PLATFORMS Stability, condition of supports and 
; i h urface 
apr jedi at See See STAIRS Stability, condition of treads, rails 


elements ; (2) the chemical action 
of manufactured products or their 
constituents before manufacture; 
(3) wear and tear caused by 


strengthening 


Pointing, painting, 
strengthening 


Pointing, painting 
Replacements, resurfac- 
ing 


Glazing, pointing, paint- 


in 

Caulking, glazing, paint- 
ing, other repairs 

Caulking, glazing, paint- 
ing, other repairs 

Painting, repairs 


Strengthening, repairs or 
replacement of surface 

Strengthening, repairs or 
replacement of surface 

Strengthening, repair or 
replacement of treads 


All items that are found to be in need of maintenance attention should receive it at 
once. Delayed maintenance can result only in further depreciation and additional 
costs, because defects and decay tend to spread rapidly into the adjacent areas. 





usage. 
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To Estimate 
Wiring Costs 





Bends and offsets increase the cost of installing conduit. When 
estimating installation cost, make ample allowance for them 


RACTICAL methods of deter- 
mining and listing the amount of 





Montrose Edmonds 


chines also plays an important part. 
For example, conduit run on the ceil- 
ing parallel to an aisle space can be 
installed much faster than where it is 


run above machines. Incidentally, the 
time lost in climbing up and down lad- 
ders and moving them around is a 
large item, usually not given proper 
consideration. 

Another factor which may be over- 
looked in estimating labor costs is the 
nippling required at panels and be- 
tween panels, switches, and starters. 

Naturally, the man-hours required 
for installation will vary with the size 
of the conduit. Also, it will take 
longer to install conduit on brick than 
on wood, or on concrete instead of on 
brick. Conduit can be installed quickly 
in a modern factory of steel and brick 
construction with sawtooth roof, say, 
because of the ability to use clamps 
designed for the purpose. Where it is 
necessary to drill and tap the steel, 
much more time is required. 

The time needed to install conduit 
fittings and straps is included with the 


wire and material needed for a __Electrical Engineer installation of the conduit. However, 
‘ ; si i Fischbach and Moore, Inc. 
job were described in June. After list- New York where a number of conduits are run 


ing and pricing the materials the final 

step is to estimate the time required for installation. A 
labor unit must be selected and the simplest and most 
logical is the man-hour. Let us first analyze the conduit 
installation. 

A comparatively short time will be required to line 
up the conduit run, and although it should be, it is 
usually not considered. The time required will depend 
on the size of the conduit, the construction of the build- 
ing, the number of bends, offsets, or saddles, and the 
amount of cutting and threading. Obviously much more 
time will be required per unit of length and size to run 
conduit between motors and starters located adjacent to 
them than to run feeder conduit, or conduit between 
panelboards and starters, where the latter runs are much 
longer. The location of the conduit with respect to ma- 
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parallel and may be supported on com- 

mon hangers, it is better to place a separate time on the 
installation of hangers. This method is more accurate 
and will show a saving in the estimated time required to 
install the conduit. The table gives a fair average of 
the time required by workmen of ordinary ability to 
install conduit and other equipment under the conditions 
usually encountered. However, each installation must 
be studied carefully before making a definite estimate. 
Time required to mount switchboxes, control devices, 
panel boxes and so on is next to be considered. Again 
the type of building construction is important, since 
equipment mounted on concrete will take longer to install 
than on a brick wall, because bolts and expansion shields 
must be put in. Frequently the time required to mount 
this equipment is lumped in with the time to connect it, 
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Average Time Required to Install Wiring and Equipment 





CONDUIT 
Number of Feet Per Day, Equivalent to 16 Man-Hours* 
Number of 
Sizes, On On On Offsets 
Inches Concrete Wood Hangers Per Day 
3 50 80 120 4 
2% 60 90 160 6 
2 80 120 300 12 
1 4 100 160 400 16 
1% 100 180 500 16 
1 100 200 oi 32 
34 150 220 ts 
X% 160 240 ee ae 
Elbows, condulets, and other fittings are included. ** 
HANGERS 
On Concrete On Wood 
PS ae SC URIEE = obs wa cuuinsd 
I acih:n anne n ak done PE nine ncnnseas 
PER niccecteeas aodeeatteaes 14 man-hour 
PMNs KSakcucSSunccbet las stabeue eases 34 man-hour 


WIRE AND CABLE 


(a) Based on runs of 75 to 100 ft., average length, such as 
feeders.* Multiply by 3 for total length of wire. 


400,000 to 500,000 circ. mil. cable, 12 man-hours per run 


4/0 to 300,000 circ. mil. cable, 8 man-hours per run 
1/0 to 3/0 6 man-hours per run 
No.4 toNo.1 3 man-hours per run 


(b) Based on motor branch circuit runs averaging 50 ft. per 
run. Multiply by 3 for total length of wire. 


No. 8toNo. 6 1 man-hour per run 
No. 14 to No. 10 34 man-hour per run 
(c) Branch circuit lighting. 
No. 140r No. 12 3,000 to 4,000 ft. per team day (16 man-hours) 


PANEL BOXES (MOUNTING ONLY) 


On Concrete On Hollow Tile 


Bi. -icceende te 1% man-hours 1 man-hour 
i eniinmemeiwee 3 man-hours 2 man-hours 


LINE STARTERS, CABINETS, SWITCH 
CABINETS, SAFETY SWITCHES 
(MOUNTING ONLY) 


On Concrete On Wood 
30 or 60 amp..... 1 man-hour 14 man-hour 
TS 144man-hours’ 1 man-hour 
Mace ccnnes:, 2 man-hours 114 man-hours 
SOP Me oes kinase: 2 man-hours 1% man-hours 
REDUCED-VOLTAGE STARTER CABINETS 
(MOUNTING ONLY) 
On Concrete On Wood 
Average size....... 4 man-hours 3 man-hours 


CONNECTING SWITCHES IN PANELS, SEPA- 
RATE SWITCHES, OR STARTERS *** and **** 


No. 14 to No. 10 lugs 1 man-hour per 3-pole device 

No. 8toNo. 6 lugs 1 44 man-hours per 3-pole device 
No. 4to No. 1 lugs 2 man-hours per 3-pole device 
1/0 to 3/0 lugs | : 3 man-hours per 3-pole device 
4/0 to 500,000 circ. mil. lugs 6 man-hours per 3-pole device 


SPLICES OR TAPS (INCLUDING 
TAPING) *** 


Na 14 to No, 10 wire 4 splices per man-hour 
No. 8toNo. 6 wire 3 splices per man-hour 
No. 4toNo. 1 wire 2 splices per man-hour 
1/0 to 4/0 wire 1 splice per man-hour 
4/0 to 300,000 circ. mil. cable 4 splice per man-hour 
300,000 to 500,000 circ. mil. cable 16 splice per man-hour 


SETTING AND CONNECTING DRUM 
CONTROLLERS 


From 15 hp. to 25 hp., starting or speed regulating, and up 
to 50 hp., starting duty only, approximately 16 man-hours. 


SETTING AND CONNECTING RESISTOR 
BOXES 
With three phases in one box (starting duty), 8 man- 
hours per box. 
With one or more boxes per phase, 4 man-hours per box. 
(Labor for making supporting brackets is not included.) 


BRANCH CIRCUIT LIGHTING WORK *** 


Lighting panels, average 16-circuit 16 man-hours 
Lighting outlet boxes (concrete ceiling) 4 boxes per man-hour 
Lighting outlet boxes (wood ceiling) 6 boxes per man-hour 
Lighting outlet boxes (concrete wall) 6 boxes per man-hour 
Lighting outlet boxes (hollow tile wal!) 6 boxes per man-hour 
Switches and receptacles 6 per man-hour 
Ceiling receptacles 4 per man-hour 

Drop cord fixtures 3 per man-hour 
Conduit stem fixtures (small) 2 per man-hour 
Conduit stem fixtures (large) 1 per man-hour 

e 


NOTE: This table should be considered only as a general 
guide, since the number of man-hours shown is based on 
the productiveness of electricians of average ability working 
under normal conditions. The figures apply particularly 
to a three-phase, three-wire system with exposed conduit. 


* Conduit and cable, particularly in the larger sizes, and 
very often in the case of the smaller sizes, require the labor 
of two men for installation. 


** Under normal conditions conduit fittings need not be 
considered separately, although each case should be treated 
individually. 


*** The number of man-hours is based on conditions in 
the average industrial plant and for a medium-sized installa- 
tion. For example, if only three or four three-wire splices 
were involved, at different places in the system, the elec- 
trician would do each job complete—skin the wires, join 
them, solder, and tape. Where a large number of splices 
are involved less time per unit would be required if factory 
production methods were followed; that is, first clean and 
join all wires, then solder all wires, and tape all the splices. 
This same principle applies also to installing switches, 
fixtures, and so on. 


+*** Connecting to switches in panelboards will require 
about one-half the time shown here, since only three lugs 
per switch require connecting. 





but it is simpler to keep these two items separate, as 
shown in the table. 

In considering the installation of wire and cable the 
number and length of the runs are, of course, the most 
important points. It will be noted from the table that 
the quantity of wire of a single size which may be in- 
stalled in a given time will vary considerably. The item 
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of measuring runs by means of a fish wire, where it is 
not feasible to measure otherwise, must be considered, 
as well as the time required to prepare the wire or cable 
for pulling. An excessive number of elbows or conduit 
fittings in the run will increase materially the time re- 
quired to pull wire. Pull boxes also make for additional 


(Continued on advertising page 60) 
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Rotor Windings 


Half-Coil, Shoved-Through Type 





A, C, Roe 


OME machines have closed or partly 
G cise slots, and the rotor windings 

may consist of wire, ribbon, strap cop- 
per, or bar, which is fed through the top of 
the slot, or pushed through from one end of 
the core. 

There are three varieties of the pushed 
or shoved-through type of winding used on 
stators or wound rotors: (1) The bar and 
end connector; (2) the one-turn, open-end, 
two-layer, diamond-shaped coil (Figure 1) ; 
(3) the half-coil, one-turn, two-layer wind- 
ing (Figure 2). The last winding is widely 
used and is the most difficult to install. It 
requires attention to details and knowledge 
of the kinks used by experienced winders. 

There are a number of small insulating 
details used in a winding of this type, and 
for satisfactory results they should be of 
the best quality obtainable. These items, 
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slot and end insulation, consist of the —_ 
formed slot cells (Figure 3), separators, 
fillers, wedges, and the material used be- 
tween the end windings. There are also the 
wood wedges for use between the figure 8 
clips when soldering and the wood blocks used at the 
ends of the slots for forming the open end of the coil. 

The half or full coils have only one end shaped, as 
shown in Figures 1 and 2. The remainder of the coil 
should be straight and free from lumps or other defects. 
Of prime importance is the method of applying the tape; 
it should finish on the extreme end of the straight part. 
This will insure that the lap of each succeeding turn of 
tape is sealed, so that pushing the bar through the slot 
tends to iron down the lap, not lift it. 

After insulating the coil supports, place the bent wind- 
ing cells in the slots and apply paraffine to the four 
sides of the straight part of the coil. 

Next, locate the collector ring end of the rotor, and 
start the bottom layer of coils in from this side. This 
means that when all the bottom coils are in place the 
formed ends of the bottom coils will be on the lead or 
collector ring side of the armature. The reason for this 
will be explained later. 

When putting in the bottom layer of coils each one 
can be shoved through the full distance. It is easy to 
get the last few coils, throw coils, in. Simply lift the 
first few coils up to the top of the slot, which will per- 
mit passing the last coils under the ends of the first. 
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A steel wire band is then placed temporarily around 
the bottom layer coils on both ends (Figure 4), the 
object being to hold the coils rigid and prevent shifting 
during the forming of the coil ends. 

With windings that use coils made from heavy cop- 
per, cut a set of wooden blocks having a radius on one 
corner, and long enough to make the bend at the right 
distance from the core. These blocks must be made 
thick enough, or fiber strips used (see Figure 5), to 
make them a snug fit between the coils where they leave 
the slots, and wide enough to come flush with the top 
of the coil. 

With large rotors, or when coils of large copper sec- 
tion are used, block each slot and put a narrow tempo- 
rary band over the blocks and coils, as shown at the left 
in Figure 4. This band keeps the blocks and coils in 
place while the coil ends are being bent and shaped. 

When the coils are of light copper and easily bent, a 
dozen wood blocks will be sufficient. Put these all in 
place and as each coil is bent take the block from the 
rear and move it to the front. 

After the bands and blocks are in place, bend the 
straight ends to their proper angle. To start, select any 
one slot and bend or spring the coil end in the right 
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Figure 4. Rotor with all bottom coils in position, bend- 
ing blocks at end of core, and temporary bands in place. 
Start of coil end bending can also be seen 


direction as far as it will go, a distance equal to the 
width of one tooth. Do the same with the coils ahead 
until a place is reached where the full bend can be placed 
in each coil. Figure 4 shows where the bending starts 
at the center, and bends increase until at the top of the 
rotor a full bend is made. The angle of the full bend is 
made to match that of the opposite or formed end, 
shown in Figure 4 at the right. 

Figure 5 shows in detail the full bends made in the 
bottom coils. It also’ provides a good view of the blocks 
and bent slot cells, the lap in the tape, and the method 
of insulating the coil support to form a solid bed for 
the coil ends. 

After all the bends have been made, cut the bands 
and remove the blocks; then put fiber strips between 
adjacent coil ends to stiffen and tighten the end wind- 
ings to prevent movement and chafing of the coils. In 
Figure 5, at the point where the full bend in the top 
coils ends, these strips appear sticking out past the 
insulation used between layers of bottom coil ends. This 
insulation between coil layers consists of three 0.030-in. 
layers of treated duck. 

The next step is to put in the top coils. This requires 
more care than is needed for the bottom layer. The 
top layer is started on the side opposite the bottom layer 
start; that is, the top layer should have the formed end 
on the same side of the coil as the bottom layer of ends 
that had to be bent after all bottom coils were in place. 
This procedure puts the straight ends over the pre- 
formed ends of the bottom layer, and they are used as 
guides. 

When starting the top layer do not push the first coil 
all the way through; push it about one-quarter of the 
way in and then try another coil inside, the position the 
last coil to be put in would take. Try these two coils 
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until a position is found for the first coil that will allow 
the last few coils to be put.in without bending the first 
coils out of shape. 

Here is one of the worst places to make a mistake, 
since with this type of winding the start determines the 
amount of trouble that will be encountered in getting 
the last few coils in place. A little time and care in start- 
ing the top layer will save time at the finish. 

The lighter and longer the coil, the farther in the first 
top coil may be pushed at the start. 

After the proper position for the starting coil has 
been determined, put the second coil in and push it in 
a little farther; do this with each succeeding coil. The 
length of each coil and number of slots will govern the 
number of coils that will be left projecting out from the 
core—that is, not pushed home. After all the coils are 
started in their proper slots, go around the armature a 
few times pushing the coils in, a little each time, until 
all have been pushed home. 

In a few cases it may be possible to push all the top 
coils through the full distance, and when the throw, or 
last coils, are reached the ends of the first coils in can 
be bent up enough to clear and allow the last coils to be 
put in. Care must be taken when bending or springing 
the throw coils not to run a twist or kink into the slot 
section. 

[The next article will give the details of forming the 
top coil ends and insulating between top and bottom 
layers —Ed. | 


Figure 5. Where full bends are started, showing insu- 
lating pads between end windings, and fiber fillers be- 
tween adjacent coil ends of lower layer 
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Sectionalized Lineshafting 
Reduces Power Losses 


Francis A. WESTBROOK 
Center Conway, N. H. 


Flexibility in the operation of a main 
lineshaft is provided for in a very 
simple manner in the metal stamping 
shop of Peter Gray & Son, Cambridge, 
Mass. A group of fifteen punchpresses 
is driven from a lineshaft, which is in 
one straight run, with countershafts for 
machines in out-of-the-way locations. 

The main shaft is equipped with a 
coupling at about the midpoint, and 
each section is driven by its own motor. 
When orders are slack so that only a 
limited number of presses are needed, 
but the nature of the work is such that 
machines at different ends of the line 
must be used, the shaft is operated as 
a single unit and driven by one motor. 

When the shop is busy the shafting 
is operated in two sections, each driven 
by a separate motor. This arrangement 
makes it possible to operate the motors 
close to rated load and efficiency at all 
times, and thus keeps losses down. 


Mr. Westbrook’s contribution 
has been awarded the $10 payment 
offered by the editors for the best 
Maintenance Short submitted dur- 
ing the past month. 


Yardstick Clearance Gap 


N. M. Moore, Hamilton, Ont., Canada 


One of the minor annoyances of the 
repairman’s work is the difficulty of 
measuring the diameters of pulleys on 
shafts or with hubs which prevent a 





: 77 Screws 
| a 


| Scale - 
: Saw cut, 


a) | f 











Yardstick 
IP USE ~~~ 
e 























JULY, 1934—VOLUME 92, NUMBER 7 + 





yardstick being placed flat across the 
center. The larger the diameter of the 
shaft or hub the greater the inaccuracy 
of the measurement. 

When I was ordered to take an inven- 
tory of pulleys to replace destroyed lists 
I nailed the yardstick to a piece of board 
in the center and then sawed out a gap. 
This left me both ends of the yardstick 
in the same position as when solid and 
gave me a clearance gap in the middle 
so that I could lay the scale right across 
the center and find the correct diameters 
of the pulleys. 


Maintenance Bench That 
Goes to the Job 


Joun E. Hyter, Peoria, Ill. 


An empty metal drum serves as a 
massive center column for a portable 
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bench that makes repair work easier. 
It is mounted on a base made of two 
pieces of heavy plank, put together with 
a halved joint, by means of drilled and 
bolted angles. A foot-block is applied 
with screws at each of the four ends, 
which are then bored to receive stand- 
ard, small-truck casters. 

The top is secured to the drum from 
beneath with angle irons, and two stor- 
age boxes are made fast to the under- 
side of the bench ends. They are used 
for storing tools, gaskets, bolts, pipe 
fittings, or whatever is needed, and are 
covered by hinged dgors. Bit and chisel 
racks, and so on, may be mounted on 
the undersides of these doors. When 
closed the doors lie flush, leaving a level 
bench top. 

Such a bench can also be built on a 
skid, and moved with a lift truck. 


MAINTENANCE SHORTS 


Electric Heat Aids 
Coil Assembly 





Source, Anaconda Wire & Cable 
Company, Muskegon, Mich. 


In the process of making certain 
types of coils, it is necessary to use 
both heat and pressure for putting on 
the end pieces. The heat has been 
obtained satisfactorily by inserting elec- 
tric heaters in the face plate of the 
press. The plate is split and the halves 
are machined out to take one 350-watt 
ring-type heater and one 100-watt 


heater. Snap switches have been pro- 
vided within reach of the operator so 
that varied temperatures can be 
obtained. 

Lamp Lights 

When Fuse Blows 


Tuomas G. Ettis, Toronto, Canada 


Recently I installed a switchboard in 
a large plant where “lights out” is a 
serious condition. In order to help the 
attendant locate blown fuses quickly 
the scheme shown in the diagram was 
worked out and is serving very satis- 
factorily. 

A number of 550/220/110-volt trans- 
formers in scattered locations are fed 
from a 550-volt, three-phase service in 
the generator room. Each transformer 
is controlled by a separate two-pole, 
fused switch. A 1.5-watt neon glow 
lamp was connected in series with a 
l-amp. fuse and put in parallel with 
each primary fuse. The l-amp. fuses 
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are mounted on the back of the switch 
board. 

When a transformer fuse blows, the 
primary current passes through the 
neon lamp, which lights up and shows 
the attendant that the corresponding 
fuse has blown. The small fuses protect 
the neon lamp sockets. 


Incorrect Meter Reading 
Cause of Motor Trouble 


R. H. Rocers, General Electric Company 
Schenectady, N. Y. 


One of the eight duplicate synchro- 
nous motors in a cement mill would fail 
to pull into step in about three starts 
out of four. After much discussion, 
during which it was practically decided 
to pull the motor down for overhauling, 
a portable meter was connected in the 
motor field circuit. It showed less than 
75 per cent of the current indicated by 
the switchboard instrument. When full 
field was applied the performance of the 
motor immediately became normal. 

All of the trouble was due to the fact 
that the wrong shunt had been connected 
in with the switchboard meter. 


Handy Fuse, Circuit Tester 


Cuas. A. PETERSON 
Bendix Products Corporation 
South Bend, Ind. 


Use.of two 220-volt lamps in series 
for testing 440-volt circuits and fuses 
is not very satisfactory, because the 
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lamps are bulky and inconvenient and 
often break just when they are needed 
the most. To avoid these difficulties I 
made the tester shown in the sketch. It 
consists of a transformer not much 
larger than a tennis ball, and a flash- 
light bulb. 

A discarded magnetic switch coil pro- 
vided the transformer core and the 
primary coil. The lugs on the core iron 
were removed and the sharp edges 
ground off. A recess was ground out 
in the upper leg of the core to make 
room for the secondary winding. The 
flashlight bulb and its receptacle were 
the only items purchased. This bulb 
normally operates on one dry cell and 
is rated 1.25 volts, 0.60 amperes. 

Since I did not know how many turns 
there were in the contactor coil which 
was used as the primary, the secondary 
winding was worked out by the “cut 
and try” method. Eventually it was 
found that 36 turns of No. 26 s.c.c. en- 
ameled wire was satisfactory. 

The tester was mounted in a box 
made of sheet fiber, with a hole through 
which the lamp could be seen. Flexible 
leads to the primary coil were brought 
out opposite the test lamp. 
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Making the Low-Water Alarm 
Neglect-Proof 


G. W. Leck, Electrician 
Radio Condenser Company, Camden, N. J. 


Realizing that when the human ele- 
ment enters into the operation of an 
automatic alarm system a weak link has 
been introduced, we removed that weak- 
ness from the low-water alarm system 
of our boiler. When the alarm sounded 
the attendant would silence it by open- 
ing a switch and then shut down the 
fire and fill the boiler to a safe level. 

It would have been possible for him 
to silence the alarm and then perform 
other duties before giving the boiler his 
immediate attention. 

To eliminate this possibility we re- 
placed the switch on our oil burner with 
one having an extra pole. The extra 
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pole is connected in series with the 
alarm circuit and cannot be opened 
without stopping the burner. This js 
the only hand-operated switch in the 
alarm circuit and makes it impossible 
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to silence the alarm without shutting 
down the fire. As soon as the boiler 
has been filled with water to a safe level 
the fire may be started and the alarm 
will remain silent until the next time 
that the water in the boiler reaches a 
dangerously low level. 


Combination Wedge Sizer 
and Driver 


WriaM B. Cone, Chief Electrician 
Shevlin-Hixon Company, Bend, Oregon 


Fitting wedges in either stator or 
armature slots is a comparatively sim- 
ple job if the wedges are the correct 
width. When they are not, which is 
often the case, the wedge sizer shown in 
the sketch will save time. 

In operation the sizer is clamped in 
a vise, the cutting knife is set to the 
proper depth, and a plunger fitted with 
a T-handle is used to push the wedges 
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SPECIAL NOTICE 


Until further notice, $10 will be paid 
for the best Maintenance Short sub- 
mitted during each month. Other Shorts 
accepted will be paid for at attractive : 


rates 





through. This plunger is shorter than 
the wedge-driving plunger and just 
clears the cutting knife. When all 
wedges have been sized to fit, the cut- 
ting knife can be removed and, with 
the driving plunger, the tool can be 
used as a wedge driver. 


A milling machine or shaper is used 
to cut the slot to the desired depth and 
width, which is then closed at the bot- 
tom. The plunger can be made from 
12- to 18-gage saw steel or other suit- 
able material. A good grade of tool 
steel is needed for the cutting knife. 


Overloading of Crane Prevented by Mercury Switch 


Ezra K. NicHorson, Cleveland 


One of the usual forms of overload 
relay would ordinarily have afforded 
ample protection against the overloading 
of.a crane used in removing the internal 
cartridges or chambers from synthesis 
tubes at the Belle, West Virginia, plant 
of the Dupont Company. These internal 
cartridges, however, sometimes ex- 
panded unduly within the synthesis tubes, 
so that instead of a steady pull being 


safety in an explosive atmosphere. 

In the illustration, diagram a shows 
the former arrangement used to hold 
the equalizing end of the crane cable to 
the crane trolley frame. Diagram b 
illustrates the new arrangement used to 
disconnect the source of power from the 
crane as soon as a predetermined load 
has been imposed on it. 

The pin in the crane trolley frame was 
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sufficient to remove them, it was neces- 
sary for the crane operator to substitute 
a succession of mild jerks. 

In extreme cases this procedure re- 
sulted in an abnormal overload on the 
crane structure and motor, which was 
destructive mechanically as well as 
electrically. Although the motor was 
protected by fuses, these usually would 
not blow before a rather heavy physical 
overload had been imposed on the crane 
itself by the inertia of the moving parts. 
Consequently, it became necessary to 
substitute another type of protection 
which would take into account the space 
limitations as well as the requirement for 
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slightly displaced to provide a fulcrum 
for the lever, A. The equalizing end of 
the crane cable was attached to the 
shorter end of this lever and a semi- 
adjustable, coiled, compression spring 
was placed between the longer end of the 
lever and a-projection on the crane trol- 
ley frame. Stops were provided for 
preventing an excessive amount of move- 
ment of lever A in either direction. A 
mercury switch, controlling the power 
to the crane, was attached to a short, 
slotted arm that was actuated by the 
shorter end of lever A. Operation of 
the crane, using the mercury switch, is 
now wholly satisfactory. 





Brew Kettle Stretched 
to Double Capacity 


Source, The Lincoln Electric Company 
Cleveland 


When a brewery in Milwaukee found , 
that its 50-barrel capacity brew kettle 
was too small, it faced the choice of in- 
stalling a new kettle or enlarging the 
old one—and chose the latter. 

To do this, the spherical brew kettle 
was cut horizontally through the center. 
With the upper half elevated, four 
Yex66x84-in. sheets were inserted, lap 
welded over the exterior of the original 
kettle, and butt welded to each other. 
In this manner the capacity of the 
kettle was increased to 107 barrels a 
day, literally “stretched” to more than 
double its original value. The work 
was completed in two days. 


Electric Heat Protects 
Sprinkler Valves 


Source, The Brunswick-Balke-Collender 
Company, Muskegon, Mich. 


To prevent sprinkler valves located 
in unheated parts of its buildings from 
freezing, Brunswick - Balke - Collender 
built inclosures around the valves with 
several 100-watt lamps inside the in- 
closures. This did the job, but the cost 
of lamp replacements was excessive. 

The company then substituted small 
300-watt strip heaters mounted on the 
wall of each inclosure. Now for a few 
cents a day the sprinkler valves are kept 
from freezing even in sub-zero weather. 
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. QUESTIONS and AANSWERS - 


Conducted by G. A. VAN BRUNT 


Will This Transformer 
Connection Work? 


At present we are operating one 
600-kva., single-phase transformer 
to supply a flash welder and two 
75-kva., single-phase transformers 
connected in open delta to give 
three-phase power for our motors. 
The large transformer is loaded to 
about two-thirds of its rating, 
whereas the two small ones are 
operating close to their rating. 
Would it be possible to operate 
these three transformers together 
in delta? If this could be done we 
could use the reserve capacity of 
the large transformer to good ad- 
vantage to increase the capacity of 
the three-phase supply. We would, 
of course, continue to operate the 
welder from the 600-kva. trans- 
former. What troubles are likely to 
be experienced with such a connec- 
tion? L.K.E.—Minneapolis 


HE TRANSFORMER connections 

proposed have given satisfactory re- 
sults in other installations involving 
both single-phase and three-phase loads. 
Making this change to a closed-delta 
connection will increase the three-phase 
capacity of the transformer bank by 
nearly 42 per cent over the present 
capacity. 

A consideration that may be over- 
looked when two single-phase trans- 
formers are connected in open delta and 
loaded up to rating is that their wind- 
ings will be carrying about 15 per cent 
overload. This is a disadvantage of the 
open-delta transformer connection. 

No serious trouble is likely to be ex- 
perienced with the new connections. 
There may be some unbalance of the 
phase voltages, especially when the 
welder is in operation, but it will not 
impair the operation of the motors. 

J. L. Youne, St. Marys, Ohio 


Trouble in Operating 
Generators in Parallel 


We are having trouble in get- 
ting two 150-kw., compound- 
wound, interpole generators to op- 
erate in parallel. They are directly 
driven by 436-hp., 2,200-volt syn- 
chronous motors. Generators and 
motors in both units are of the 
same make, size, speed, and so on, 
and both motors are supplied from 
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the same line. Both generators are 
flat compounded and give the same 
voltage at the same loads, but when 
they are running in parallel one 
generator will gradually take on 
more and more load until the 
breakers trip. The next time the 
load comes on tt may be taken up 
by the other generator. In other 
words one generator does not con- 
sistently carry more load than the 
other. The equalizer wire and buses 
are almost as large as the main 
leads; so I assume that they are of 
ample size. Can someone tell me- 
why the generators will not run 
properly in parallel, and how to 
remedy the situation? 

F.D.—North Hollywood, Calif. 


D IRECT-CURRENT generators that 
“ have a drooping voltage curve are 
most stable in parallel operation, be- 
cause it is a difference in the voltages 
of machines so connected that causes 
an uneven division of the load. With 
generators that have a rising voltage 


curve the difference between machine 
voltages tends to increase, once it is 
established. This is not true of gen- 
erators having a drooping curve; added 
load causes a voltage drop and a 
tendency for each machine to give up, 
rather than take on, load. Hence, if 
such generators are reasonably well ad- 
justed very stable operation can be ex- 
pected. 

Before making any changes in these 
generators all circuits and connections 
should be carefully checked. Since the 
generators are the same size the main 
leads on each should be the same size 
and length. The equalizer leads should 
be as short as possible and of sufficient 
size to make their resistance negligible. 
Also, the equalizer connection must be 
made to the end of the series field next 
to the armature. On generators having 
a divided series field—three-wire gen- 
erators, for example—two equalizer con- 
nections are necessary. 

To adjust the series field put ote 
generator on the board and adjust the 
shunt field rheostat to give the desired 


(Continued on advertising page 54) 





ANSWERS 


Why Do These Motors Heat? 


We have three 2-hp., 1,800/1,200 
/900/600 r.p.m., 220-volt, three- 
phase, 60-cycle, multi-speed squir- 
rel-cage induction motors driving 
three conveyors. These conveyors 
must all operate simultaneously and 
at the same rates of travel, cor- 
responding, to the four motor speeds 
given above. One drum controller 
was installed for the three motors, 
with one set of fourteen No. 8 
wires, the connections to the motors 
being taken off at each location, 
which are about 100 feet apart. The 
motors operate satisfactorily at two 
speeds, but heat up badly at the 
other two speeds. All connections 
have been checked for correctness, 
there are no shorts or grounds, and 
the motors are not overloaded. Can 
anyone explain the cause of this 
trouble and how to correct it? 

E.M.—Brooklyn, N. Y. 


WANTED 


Replacing Pinions on Shafts 
With Anti-Friction Bearings 


When putting on or taking off 
pinions or pulleys from shafts that 
are fitted with ball or roller bear- 
ings, 1s there much danger of in- 
juring these bearings? I assume 
that more care is required than 
with plain bearings; so I should 
like to know what special precau- 
tions, tf any, should be taken. 

_ §.A.—San Francisco 


Raising Generator Voltage 


Current for our plating tanks is 
supplied by a_ 6-volt,- 200-amp., 
1,200-r.p.m., direct-current gene- 
rator. Now we want to use another 
plating solution that requires a volt- 
age of 7.5 to 8 volts. Is there any 
way of raising the voltage delivered 
by our generator without rewind- 
ing it? A.D.F .—Chicago 
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Water Mixer 


Designated as Fulton Sylphon No. 
904. Thermostatic. For use in connec- 
tion with individual or gang showers, 
continuous flowing baths. May be used 
as maximum temperature limiting de- 
vice in hot water lines or as auxiliary 
to ordinary shower mixing valve. May 
also be used alone to give hot- water 
at controlled temperature. Fulton- 
Sylphon Co., Knoxville, Tenn. 


Pump 


Automatic, electric, sump and cellar 
drainer. Known as Model B-2400. 
Claimed by maker capable of pumping 
2,400 gal. per hour at 1-ft. head, up to 
400 gal. at 20-ft. head. Constructed of 
bronze with 4-hp., rust-proof motor. 
Centrifugal pump, open-type impeller. 
Stainless steel shaft. Automatic con- 
trol. Outlet tapped for 1-in. fittings for 
connection to hose of pipe line. M. L. 
Oberdorfer Brass Co., Syracuse, N .Y. 


Steam Storage Systems 


Foster Wheeler Corp., 165 Broadway, 
N. Y., has acquired exclusive rights for 
manufacture and sale of Ruths steam 
storage systems in U. S. and Canada. 
Business will be carried on by Ruths 
Accumulator Division of Foster 
Wheeler. 


Motor Mountings 


Flange head. For Louis Allis motors. 
Several types. Flange is integral part of 
motor head and may be finished on 
either or both sides. The Louis Allis 
Co., Milwaukee, Wis. 


Sentinel Breakers 


For protection of fractional-horse- 
power motors. Disconnecting. Per- 
mits sufficient time delay to start small 
motors having high starting current, 
but disconnects motors from line when 





JULY, 1934—VOLUME 92, NUMBER 7 + 





~-EQUIPMENT NEWs: 


stalled. Self-protecting element is com- 
bination of bi-metal and auxiliary 
heater, trip-free, cannot be held in “on” 
position while overload exists. Thermal 
heaters available in 19 ratings, from 
1.4 amp. to 14.2 amp., for protecting 
motors with full-load ratings from 1.1 
to 12.9 amp. Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. 


Roller Chains 


Stainless steel. Formerly made on 
special order. Now produced and 
stocked in commonly used sizes for im- 
mediate shipment. Made of solid 18-8 
steel and recommended for use where 
corrosion is encountered. Diamond 
Chain & Mfg. Co., Indianapolis, Ind. 


Spray Gun 


For production finishing operations. 
Called “Type MBC.” One-piece air 
valve operated by heavy spring. Spray 
width adjustment valve on back of gun 
dialed to permit setting for each opera- 
tion. Gun may be used with pressure, 
suction, or gravity material feed. Air 
cap has large number of openings for 
extremely fine atomization of lacquers, 
primers, surfacers, sealers, and ground 
coats. The DeVilbiss Co., Toledo, Ohio. 


Welder 


Production, seam. “1000 Series.” 
For straight or circular seam welds 
in ferrous metals, corrosion-resistant 
steels, and, with slight modifications, in 
non-ferrous metals. Will handle work 
from 10% in. in diameter by 12 in. in 
length to 40 in. in diameter by 45 in. in 
length. Welding speeds from 2 to 15 
ft. per min., pressures from 650 to 1,400 
lb. Transformer capacities from 100 
to 250 kva. Thomson-Gibb Electric 
Welding Co., Bay City, Mich. 


Ohmmeters 


Midget ‘“Megger,”  circuit-testing. 
Direct-reading, for resistance measure- 
ments as low as a fraction of an ohm 
and up to 200,000 ohms. Also claimed 
suitable for checking coils, rheostats, 
fixed resistances, continuity of circuits, 
and insulation resistance. Similar in 
size and appearance to Midget “Megger” 
insulation tester. Standard size 44-volt 
dry cell provides testing current. Two 
scales with selector switch give two 
ranges. Cases of synthetic resins. James 
G. Biddle Co., 1211 Arch St., Phila- 
delphia, Pa. 









Hose Joint 


Eliminates all contact between metal 
and fluid. Called “Flexseal.” Designed 
as substitute for nipples and flanges, 
recommended for larger diameters of 
suction or discharge hose handling 
abrasive materials, acids, corrosive 
liquids. Hose end has enlargement re- 
inforced with plies of fabric surround- 
ing steel ring. Joint assembled with 
split flanges and standard bolts. Stand- 
ard bolt spacing permits fitting hose 
end to standard pipe. Furnished in sizes 
14 in. and up. The B. F. Goodrich Rub- 
ber Co., Akron, Ohio. 


Thermometer Controller 


Mercury-switch, indicating, auto- 
matic. Capacities up to 15 amp. at 
110 volts, 10 amp. at 220 volts; adapt- 
able to one-, two-, or three-contact con- 
trol or signalling systems. Same measur- 
ing system and control mechanism as 
Brown recording control thermometers. 
Furnished in circular 10-in. universal 
cases. Adaptable for control of pressure, 
liquid level, or other factors in addition 
to temperature. The Brown Instrument 
Co., Philadelphia, Pa. 


Coupling 


Flexible. Type WH. For positive, 
flexible connection between motor or en- 
gine and driven machinery. Compen- 
sates for slight misalignment. Consists 
of two cast-steel flanged halves, two 
sheet steel cover plates, two snap or re- 
taining rings, and five to twenty-two 
flexible elements, depending on size. 
Rectangular slots machined radially 
around periphery of each flange receive 
cushioning elements of hydraulic pack- 
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‘ing. Torque transmitting elements are 
rectangular steel plates placed between 
cushioning elements in center of slots. 
Snap rings fit into grooves in flexible 


elements and periphery of coupling 
flanges to prevent radial or lateral 
movement. Smooth steel cover over 
each coupling eliminates projecting 
parts. Flexible elements removable and 
replacable without disturbing coupling 
flanges, motor, or machine. No metal 
to metal contact of wearing parts—no 
lubrication necessary. Rated for speeds 
up to 8,000 ft. per min. Westinghouse 
Electric & Mfg. Co., E. Pittsburgh, Pa. 


Timer 


Electronic. For use in timing current 
flow on such operations as spot and 
projection welders. ‘Type HA. Measures 
pre-set length of time and closes or 
opens contact for that time after initiat- 
ing impulse. Time measured is con- 
tinuously adjustable from yo sec. to 45 
sec. Industrial-type grid-flow tube 
operates contactor directly without in- 
termediate relays. Capacity 10 amp. at 
115 volts, 5 amp. at 220 volts, acc. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


Compressors 


Oil-engine-driven, portable, air. Two- 
stage. Six sizes now available for oil 
drive as well as for gasoline-engine 
drive. Capacities of 75 to 500 cu. ft. 
per min. Oil engine, “Type H,” is 4- 
cycle, solid-fuel-injection, spark-igni- 
tion. Ingersoll-Rand Co., 11 Broadway, 
New York. 


Welder 


Portable, arc. Rated 200-amp., 40 
volts. Has four main current steps, 
more than 600 adjustment steps rang- 
ing from 60 to 250 amp. Weight, 1,500 
Ib. Eliminates need for reactors by 
obtaining arc stabilization through ad- 
justments within welding generator it- 
self. The Universal Power Corp., 1719 
Clarkstone Road, Cleveland. 








Conduit 


Electrical, metallic. Called “Elec- 
trunite Steeltubes.” Has entire inside 
surface covered with small, round raised 
knobs, claimed by the manufacturer to 
reduce wire-pulling friction 30 per cent. 
Requires no threading in installation. 
Bends easily. Electrical Division, Steel 
and Tubes, Inc., Cleveland. 


Socket 


Three-circuit, lamp. For applications 
requiring two or three intensities from 
same lighting unit. Similar to mogul 
porcelain socket, but has floating center 
contact for high wattage lead. Ring 
contact for low wattage lead surrounds 
center contact, and shell provides com- 
mon lead. Supporting screw spacing 
same as on mogul socket. Westing- 
house Electric & Mig. Co., East Pitts- 
burgh, Pa. 


Pipe 


Corrosion-resisting. Called “Lead- 
hesion.” For acid and brine equipment, 
heat-exchanger apparatus, and installa- 
tions handling corrosive liquids and 
gases. Standard and special straight 
lengths, thick and thin-walled, variety 
of metals, outside protected by coating 
of chemically pure lead, antimonious 
lead, tin-lead or tellurium-lead. Gross 
Engineering Corp., 3955 West 25th 
St., Cleveland. 


Operation Recorder 


Spiral-record, cam-operated,  elec- 
trical. Record starts at outer edge, 
works inward. Particularly adaptable 
for time-study work. One type provided 
with chart driving clock, making one 
revolution per hour, and with separate 
telechron-motor-driven cam making one 
revolution in 8 hours. Operation-record- 
ing mechanism is electromagnet which 
is energized when external circuit is 
closed, actuating pen arm and moving 
inking pen zs in. Entire movement 
housed in moisture-proof, rectangu- 
lar, model 40M case. - The Bristol Co., 
Waterbury, Conn. 


Combination Tool 


For extracting fuses and testing open 
circuits, blown fuses, base receptacles, 
grounded fixtures. Called “Test-Pliers.” 
Made of bakelite and fibre. Testing de- 
vice is carbon lamp in series with 1,600- 
ohm resistance. Rated for 110 and 250 
volts. Lamp will light on 65 volts. With 
resistance removed, has range of 30 to 
110 volts. Lamp takes 0.08 amp., gives 
red glow when there is current on line. 
One end of tool for testing, other end 
has pliers for removing fuses. Star 
Fuse Co., Inc., 235 Canal St.,. New 
York. 








Welding Generator 


Portable, acetylene. Called Oxweld 
Type MP-4. Intended for portable serv- 
ice only. Carbide capacity, 150 Ib. of 
4xrz in. (quarter size). Rated to pro- 
duct 300 cu. ft. of acetylene per hour. 
Weight, 750 lb: empty. Over-all height, 
87 in., diameter, 42? in. Gravity feed, 
with feed control unit self-contained in- 
side carbide hopper. Oxweld Type R-56 
regulator removes slight variation of 
pressure within generator. No exposed 
piping on generator except outlet mani- 
fold. Designed for maximum ease of 
maintenance. The Linde Air Products 
Co., 205 East 42nd St., New York. 


Shower 


Semi-circular, group. Accommodates 
3 users at once, each in separate com- 
partment. Requires 3 plumbing connec- 
tions, two supplies, one drain. Mixing 
chamber reduces_ scalding hazard. 
Framework is seamless steel tubing, par- 
titions heavy leveled sheet, entire unit 
finished in grey, baked enamel. Equip- 
ped with white -duck curtains. Supply 
connections from above or below. Brad- 
ley Washfountain Co., Milwaukee. 


Paint 


“Barreled Sunlight.” Now offered 
with five improvements: increased light 
reflecting properties, resistance to 
“yellowing,” spreading power, hiding 
power, and ease of flow. Supplied in 
cans, 5-gal. buckets, drums. U. S. Gutta 
Percha Paint Co., 19 Dudley St., Provi- 


‘dence, R. I. 
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Truck 


Heavy-duty, low-lift, 5-ton capacity. 
Known as Mercury EL Model A-1010. 
Hydraulic lifting system, magnetic- 
contactor control, double-reduction 
bevel- and spur-gear-drive axle, semi- 
elliptic spring suspension, brakes in 
wheels, positive and automatic overload 
protection. Four-wheel trailing axle. 
All six wheels steer. Mercury Mfg. Co., 
Chicago. 


Insulating Blocks 


For temperatures up to 1,900 deg. F. 
Made from calcined diatomaceous silica, 
blended and bonded with asbestos fibre. 
Low thermal conductivity, negligible 
shrinkage. Weighs 23 lb. per cu. ft. 
Standard sizes, 3x18 in. and 6x36 in., 
flat and curved, 1 to 4 in. thick. Johns- 
Manville, 22 East 40th St., New York. 


Motor Starter 


Weather-proof, dust-tight, oil-im- 
mersed, across-the-line. For motors up 
to 15 hp., 220 volts, and 30 hp., 440-550 
volts. Called Type ZO. Inclosed in 
bonderized, black enameled case. Self- 
contained ammeter in dust-tight case 
can also be furnished. Starter arranged 
for remote control, push button auto- 
matic operation. The Electric Control- 
ler & Mfg. Co., 2700 East 79th St., 
Cleveland. 


Belts 





Multi-V. construction 


has three 


“Tmproved” 
layers balanced to resist 
stretch and cover wear. Compounded to 
reduce internal heat. The B. F. Good- 
rich Rubber Co., Akron, Ohio. 


Valve 


Synchro, diaphragm motor. For use 
on air-operated control systems. Claimed 
to respond immediately to air-pressure 
changes. Has same stem position for 
given pressure whether pressure is ris- 
ing or falling. Also claimed to have 
no hysteresis or friction loss in top 
movement. Rubber diaphragm. Stem 
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packing renewable without disturbing 
adjustment. Top may be renewed or 
spring replaced without changing set- 
ting of spring follower. Union and 
valve bodies of V-port or single-seated 
construction available with various 
body materials and trim. The Bristol 
Co., Waterbury, Conn. 


Fuel Unit 


Automatic. For pressure-atomizing 


oil burners. Includes automatic variable- 
displacement rotary pump. No valves, 





no pistons. Claimed to pump automati- 
cally correct volume of fuel without 
requiring adjustment for different sized 
nozzles. Automatic air relief. Mechan- 
ical seal. Pressure adjustment. Sund- 
strand Machine Tool Co., Rockford, II. 


Converters 


Inverted, for use with small machine 
tools where only d.c. supply is available. 
Sizes from 4 to 20 kv.-amp., single 
phase. For changing 115 volts dic. to 
110 or 220 volts a.c., and 230 volts d.c. 
to 110 or 220 volts a.c. Field structure 
serves both windings, is identical with 
that of standard d.c. motors and gener- 
ators. Readily portable. General Elec- 
tric Co., Schenectady, N. Y. 


Scale 


Cabinet-type, dormant, platform. One 
to four unit weights controlled by 
handles add capacity-of-dial weights to 
system. For use where heavy loads are 
weighed by small increments and finely 
graduated dial is impractical. Has 
standard Kron free-floating platform, 
one-cam-translation ball-bearing-type in- 
dicating mechanism. The Kron Co., 
Bridgeport, Conn. 


Steam Trap 


For handling condensation in any 
plant using steam for heating, cooking, 
machinery operation, generation of 
power. Employs float principle. Pow- 


erful leverage permits discharging all 
condensation as fast as it enters trap, 
manufacturer claims. Not affected by 
pulsating pressures. Water level covers 
valve mechanism to prevent wire draw- 
ing, water hammer, wear. Renewable 
phosphor-bronze valveseat. Reversible 
and renewable monel-metal valve stem 
with two-bearing alignment. Nason 
Mfg. Co., 71 Beekman St., New York. 


Hose 


Paint-fluid. Claimed to resist all com- 
mercial solvents and last four to twenty 
times as long as rubber-compounded 
hose in service. Called “Electric” (DB 
Type). Made of compound said to 
possess strength and flexibility of rub- 
ber but not to disintegrate when in con- 
tact with oils or solvents. Braided and 
molded construction. Sizes, 4, ¥, 3, x, 
and 4 in. inside diameter. Lengths up 
to 500 ft. Electric Hose and Rubber 
Co., Wilmington, Del. 


Instruments 


Portable, measuring. Types NPD, 
d.c., and NPA, a.c.. For general test- 
ing purposes and for use as secondary 
standards. Line includes d.c. ammeters, 
voltmeters, millivoltmeters, and milliam- 
meters of all ranges; a.c. voltmeters, 
ammeters, wattmeters, and power-factor 
meters. Cases have outer walnut shell 
with two-piece iron inner case, provide 
magnetic shielding, protection from 
strain, dust, and moisture. D’Arsonval 
type mechanism. Scale length, 54 in. 
Voltmeters self-contained up to 750 
volts, ammeters self-contained up to 75 
amp. Also portable d.c. shunts, 50-milli- 
volt drop, mounted on bases of insulating 
material. Roller-Smith Co., 233 Broad- 
way, New York. 


Combination Tool 


For testing, removing or inserting 
fuses from 30- to 100-amp. capacity, 
testing circuits of from 110 to 550 volts, 
handling all types of “live” electrical 
parts, adjusting loose cut-out clips, etc. 
Called Ideal Combination Test-Lite and 
Fuse Puller. Made of reinforced bake- 
lite. Like a pair of pliers, with test 
pins mounted on handle ends, test light 
inclosed in handle. Length 7 in. Ideal 
Commutator Dresser Co., Sycamore, III. 


Relay 


Photoelectric. For operation on 
changes in illumination as small as 
one foot candle (with G-M No. 1217 
light source, can be operated at 90 ft. 
with white light, 40 ft. with infra-red 
invisible beam). No. 1217 light source 
furnished with 60-volt lamp having 
rated life of 3,000 hr., also condensing 
lens and adjustable-focus lens tube. 
Provides 30 foot candles of white light 
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at 10 ft., one foot candle at 90 ft. Relay 
operates on 110-volt, 60-cycle a.c., is 
normally supplied with contacts having 
2-amp., a.c., non-inductive load capacity. 
Claimed to operate consistently at 600 
per min. G-M Laboratories, Inc., 1731 
Belmont Ave., Chicago. 


Smoke Recorder 


Photocell. Compensated for varia- 
tions in light source. Operated by Gal- 
vatron electronic relay circuit. Consists 
of receiving element for mounting on 
individual boiler panel board, trans- 
mitting element consisting of projecting 
cylinder, and detecting cylinder. Makes 
continuous record of relative smoke 
density on 12-in. chart. Bailey Meter 
Co., 1050 Ivanhoe Road, Cleveland. 


Instruments 


Portable, indicating, for test depart- 
ments, laboratories. Type PX-5. For 
d.c. service. Line includes: Mailliam- 
meters, microammeters, ammeters, volt- 
ammeters, millivoltmeters, voltmeters, 
double-range voltmeters. Also high 
sensitivity movements using Cobalt steel 
magnets for special measurements. 
Molded Moldarta cases, 74x8z%sx4 in. 
Scale length, 5 in. D’Arsonval move- 
ment. Shielded from magnetic fields. 
Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. 


Lubricants 


Called “Sta-Put.” Consist of mineral 
oil treated with mineral hydro-carbons 
to increase ability to stay in place. 
Maker claims also increased load- 
carrying capacity by combining with 
other hydro-carbons. No deterioration 
or thickening in use or storage, accord- 
ing to manufacturer. E. F. Houghton 
& Co., 240 West Somerset St., Phila- 
delphia. 


Belting 


The Fabreeka Belting Co., Boston, 
has changed name to Fabreeka Prod- 
ucts Co. Reason, increased sale of 
Fabreeka material for uses other than 
belting. Main offices have been moved 
from 20 East St. to 77 Franklin St., 
Boston, Mass. 


Valve 


Hauck Micro Regulating. For regu- 
lating oil flow to burners in industrial 
heating processes and for controlling 
flow of fluids. Claimed suitable for use 
with all grades of oil, any type of 
burner. Enables duplication of setting. 
Operating handle moves indicator over 
graduated scale. For pipe sizes from 
2 in. to 1 in. Capacities up to 1,300 
gal. per hr. with light oil, 650 gal. per 
hr. with heavy oil. Hauck Mfg. Co., 


126 Tenth St., Brooklyn, N. Y. 
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Out-Voltage Regulator 


Gatherton. For limited-capacity dis- 
tribution lines, industrial applications 
where voltage drops when motors start. 
No moving parts. Completely inclosed. 
Rated 50 Kva., 2,300 volts, single- 
phase, 10 per cent boost. Consists of 
electronic tube with booster and im- 


pedance transformers.  Roller-Smith 
Co., 233 Broadway, New York. 
Truck 





Gas, lift, industrial, 3-ton capacity. 
Two speeds forward, two reverse. Single 
pedal controls both brake and clutch. 
Releasing pedal disengages clutch and 
applies brake. Hydraulic hoist mechan- 
ism has pump driven by motor. Elwell- 
Parker Electric Co., Cleveland. 


Arc-Welding Head 


Automatic. Type WFA. One small 
rheostat only adjusting element. Small 
motor drives electrode feed rollers 
through worm reduction gear and three- 
speed transmission. At any of three 
speeds, suited to electrode size, current, 
and rate of deposition of metal, maker 
claims electrode is fed at uniform rate 
and arc voltage is accurately main- 
tained. Handwheels swing nozzle 
through complete circles in two planes 
at right angles. Head and control ar- 
ranged for operation from 60-volt d.c. 
supply. General Electric Co., Schenec- 
tady, N. Y. 


Welding Electrodes 


Coated, for high-carbon and high- 
strength steels. Called “Murex Special 
A.” Claimed to hinder migration of 
carbon from parent metal to deposited 
metal during welding and assure sound, 
dense, ductile, penetrating welds. De- 
posit contains small quantity of nickel, 
has tensile strength of 73,000 lb. per 
sq. in., yield point of 59,000 Ib. per sq. 
in., elongation in 2 in. of 31 per cent, 
reduction in area, 63.5 per cent. Metal 
& Thermit Corp., 120 Broadway, New 
York. 


Packing 
For reciprocating and _ centrifugal 
rods. Known as Interlocked Braided 


Asbestos Packing. Has each strand 
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of long-fibre asbestos yarn interlocked 
in braiding to provide packing with in- 
tegral square braided structure. Recom- 
mended for packing against saturated 
or superheated steam, hot or cold, fresh 
or salt water, weak caustics and acids. 
Johns-Manville, 22 East 49th St., New 
York. 


Geared Motor Reducers - 


Vertical. Three types. IX, for 
double or triple reduction, is integral 
unit corresponding to I type horizontal 
unit. One motor end bell is removed 
and stator close-coupled, through adap- 
ter, to gear case. Type ZX has all fea- 
tures of Z or U horizontal reducers. 
Any standard horizontal ball-bearing- 
type motor with feet is used unchanged, 
with resilient connection through Falk 
Bibby coupling to gearing. Ratios from 
9.7 to 41.9 in double reduction and from 
45 to 288 in triple reduction. Type LX, 
for single reduction only, corresponds 
to L type horizontal unit. The Falk 
Corp., Milwaukee. 


Trade 
Literature 


CLutcH—Bulletin No. 103, describes the 
Hilliard over-running clutch.—The Hilliard 
Corp., 102 W. 4th St., Elmira, N. Y. 


Compressors—Bulletin L-612-S28, de- 
scribes refrigeration compressors, horizontal 
duplex type-—Worthington Pump and Ma- 
chinery Corp., Harrison, N. J. 


.CoNDENSERS — Bulletin W - 200 - B2, 
“Worthington Surface Condensers, Welded 
Steel Shell Design.”—Worthington Pump 
and Machinery Corp., Harrison, N. J. 


Gears, Drives—Catalog 50, 240 pages, 
“Boston Power Transmission Products 
from Stock.” Includes gears, speed re- 
ducers, chain drives, ball bearings, etc.— 
Boston Gear Works, Inc., 151 Lafayette St., 
New York. 


GENERATORS—Bulletin GEA—1607A, con- 
cerns d.c. generators and exciters, 1 to 5 
kw., Type B.—General Electric Co., 
Schenectady, N. Y. 


GrEASE Gun —Catalog page, describes 
“Triple ‘S’ Industrial Grease Gun” and 
attachments.—Specialty Sales and Service 
Corp., 138 Holden St., Minneapolis. 


LIGHTNING ARRESTERS—1934 Bulletin, 
engineering data, description of Crystal 
Valve lightning protective equipment.— 
Electric Service Supplies Co., 17th & Cam- 
bria St., Philadelphia. 


Locomotives—Catalog 1994, all about 
Westinghouse diesel engines and fifteen 
standard sizes of diesel-electric locomotives. 
—Westinghouse Electric & Mfg. Co., East 


’ Pittsburgh, Pa. 


(Continued on advertising page 70) 

















JULY, 1934 + 





Instant Visibility Saves Money 


For The Chicago Faucet Company Operating 
With McCaskey “One Writing” Methods 














A portion of The Chicago Faucet Co., 3 Cabinet, 30 Board McCaskey System 


Try yourself on answers to the six questions at the 
right. By use of McCaskey visibility of specially 
adapted forms in cabinets and control boards, The 
Chicago Faucet Company makes a saving of $3,500.00 
to $5,000.00 a year according to H. E. Teichen, 
Treasurer. They answer these questions instantly with 
all records always up-to-date. 


They control a large perpetual inventory of parts, an- 
other of assembled stock on hand, and follow every 
order visibly through all operations in production. 
Two full days are saved in making up the payroll over 
former methods. 


The McCaskey type of perpetual inventory (Dual 
Control), production control, machine control and tool 
checking is so successful in maintaining control over 
costs and expenses in manufacturing plants in all indus- 
tries that savings never believed possible are achieved. 


Let us tell you how the answers to these questions are 
given you by McCaskey methods. 


Write today to— 


ANSWER THESE 
QUESTIONS: 


1. What is the amount 
of assembled stock on 


hand— item for item? 
2. What is our raw 
material inventory — 


item for item? 


3. Where is this order— 


ARE INVENTORY, PRODUCTION COST AND and that—order for 
PAYROLL FIGURES VISIBLE IN YOUR PLANT? order? 


4. How near completion 
is each — order for 


order? 


How much will each 


a 


cost—order for 


order? 


6. What is the week’s 
payroll — man _ for 


man? 


WE DO OUR PART 











THE McCASKEY REGISTER CO., ALLIANCE, OHIO 
Galt, Canada 





Watford, England 








INDUSTRIAL DIVISION 1074 













FFICULT 
ADHESIVE 
PROBLEMS 


Almost every factory has its adhesive 
problems—some large, some small. 
CASCO Glue, well known to Amer- 
ica’s woodworking industry, is now 
available in the form of a ready-for- 
use liquid which sets quickly, pro- 
viding a strong bond ... permanent- 
ly flexible and waterproof... giving 
satisfaction on nine out of ten glu- 
ing jobs. 


NEW! CASCO 
All-Purpose CEMENT 


A general purpose liquid cement, 
combining in a water vehicle, the 
strengthand adhesivenessof CASEIN 
with the waterproofness and flexi- 
bility of Rubber Latex. Ready for 
use; no heating; no volatile solvent; 
no fire risk. 

CASCO ALL-PURPOSE CEMENT 
(No. 7715) combines permanently 
ary two materials (metal, glass, rub- 
ber, wood, leather, fabric, etc.) pro- 
viding one of the materials has 
sufficient porosity to permit escape 
of the water in the film of the cement. 
The bond is proof against heat, 
water, oil, alcohol, etc. 


& 
A Few of the Many 
Satisfactory Applications... 


Cementing felt, fabric or leather to 
metal, such aslamp bases, ashtrays, etc. 


Cementing floor coverings (linoleum, 
rubber, etc.) to wood, concrete, steel, etc. 


As an erection cement, for bonding 
wall and ceiling coverings, and decora- 
tive or acoustic tile, fibre-boards, etc., to 
any surface, plaster, metal, wood or paint. 


As a belt cement; and for general fac- 
tory repairs. 

As a general automobile cement for 
top repairs, window stripping, interior 
trim, etc. 

& 


TEST QUANTITIES FREE 


We don’t know the peculiarities of your 
gluing problem but we do have th< 
hunch that CASCO ALL-PURPOSE 
CEMENT will do a better job for you. 
That is why we welcome requests for 
samples . .. so you can test CASCO 
under actual working conditions. 

We will send, free from obligation, a 
full quart to any established company. 
Please advise: 

1. Materials to be cemented. 2. Approxt- 
mate monthlyuse( gallons) or One Gallon 
Can $2.00 F. O. B. Bainbridge, N. Y. 


THE CASEIN MFG. CO. 


OF AMERICA INC. 
350 Madison Ave., New York, N.Y. 
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No Strikes, 
No Lockouts 








(Continued from editorial page 294) 
a 


vided, however, that in case of passage 
of legislation for a shorter work-week 
the work-week of Employees will be 
automatically decreased. 


ARTICLE XI 


It shall be the duty of the several 
Workmen’s Committees hereinafter con- 
stituted to formulate a set of definitions 
covering recommended classifications of 
labor in various localities, such recom- 
mendations to be transmitted to the In- 
ternational Association for submission 
by the Association to the Employer for 
early conference between the two parties 
signatory hereto. 


ARTICLE XII 


Upon receipt of written request by 
any Employee the Employer shall co- 
operate with the Association in the col- 
lection of dues by deducting from the 
wages due said Employee each month 
the regular monthly dues as fixed by the 
Local Union where the Employer oper- 
ates; and shall continue to make such 
deduction until receiving written instruc- 
tions to the contrary from said Em- 
ployee. All money so deducted by the 
Employer shall be paid as designated by 
the Employee on or before the 15th 
day of the month following that for 
which deductions are made. 


ARTICLE XIII 


An Employee shall not be discharged, 
if physically and mentally capable of 
continuing his duties, on account of any 
accident unless it appears that the ac- 
cident was caused by the negligence, 
carelessness or malicious intent of the 
Employee. 


ARTICLE XIV 


It is agreed that any and all griev- 
ances pending on the date of the execu- 
tion of this agreement shall be made 
the first order of business of the Local 
Workmen’s Committee hereinafter pro- 
vided for. 


ARTICLE XV 


This agreement shall in no wise af- 
fect the status of Employees on whose 
behalf it is made, with respect to bene- 
fits derived or to be derived by Em- 
ployees as a whole from membership 
in any group insurance, stock purchas- 
ing plans or pension funds. 


ARTICLE XVI 


In cases where an Employee reports 
to his regular place of employment as 
instructed and then is instructed to re- 
port to any other place for work, trans- 
portation shall be supplied by the Em- 
ployer or compensated for. 





(Continued on page 50) 











ELECTRICAL 
INSULATING 
QUARTETTE 





Covers All Requirements for 
Maintenance and Repair 


Dolph has taken the uncertainty out of the 
selection of insulating varnishes. Each 
member of the Quartette has been designed 
for a specific industrial maintenance need 
and can be depended upon to meet that 
need adequately. 


@ Dolph’s Coil Black Air Drying— 
for armature and coil insulation before 
assembling 

@ Dolph’s Black Finishing Varnish 
Air dries in thirty minutes and is a water- 
proof black finish for meter boards, cables, 
feeders, etc. 


@ Dolph’s Electric Lacquer 
the standard oilproof varnish and waterproof 
black finishing varnish for 25 years 


@ Dolph’s Red Oilproof Enamel 


for use on mica cones and commutator ends 
to prevent trouble from o:l creepage 


Write for Descriptive Pamphlet 


JOHN C. DOLPH CO. 


Insulation Specialists 


168 EMMET STREET 
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MOTION AND TIME STUDY 





AN EDUCATIONAL SERVICE THAT 
PAYS DIVIDENDS 











This 
booklet 
sent 
FREE: 
on 
- request. 














HE 
courses of the Methods Engi- 
neering Council are designed to 
satisfy the requirements of in- 
dustrial organizations and of in- 


instruction and _ training 


dividuals seeking a thorough 
knowledge of advanced and 
authoritative motion and time 
study and training in its practical 
application. Send for booklet 
describing courses and training 
procedure. 


METHODS ENGINEERING COUNCIL, inc. 
Wood and Franklin Streets, Station 21 
PITTSBURGH, PA. 
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In hundreds of similar cases, the in- 
stallation of G-E power-factor im- 
provement equipment — capacitors, 
synchronous motors, synchronous con- 
densers—has improved plant operation 
and effected savings. In those cases 
where power contracts included a 

nalty for low power-factor and a 
ean for its improvement, substantial 
returns have been made on the invest- 
ment. Look into. these savings. Simply 
fill in and mail the stone coupon; 
or, if you prefer, call the G-E sales 
office nearest you. 


HOW POWER-FACTOR IMPROVEMENT 





GENERAL {3 ELECTRIC 
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HE Weber Flour Mills Company operated its 1600-barrel mill 
with one 200-hp. and one 300-hp. induction motor. On the ad- 
vice of G-E flour-mill engineers, these two motors were replaced by 


one G-E 450-hp. Super Synchronous motor. 


The plant power-factor was immediately raised to unity; and this, 
coupled with the increased efficiency of the new motor, has effected 
an average monthly power saving of $434. 


HE Virginia Bridge and Iron Company, Birmingham, Alabama, 

installed a 60-kv-a. group of G-E Pyranol capacitors in 1933 
with sufficient rack capacity to care for a future addition of another 
60-kv-a. group. Power bills were immediately reduced by $45 a 
month. 


Load increased and the additional 60-kv-a. group was installed in the 
rack in February, 1934. Monthly savings jumped to $70, which rate 
represented a 47% return on the investment. At this rate of return, 
the total investment will be written off in a little over two years. 





GENERAL ELECTRIC COMPANY GET-541 GEA-77F 
Dept. 6 B-201, Schenectady, N. Y. €-3 ee 


Please send me your bulletins ““Direct-reading Power-factor Improvement Chart,”’ 
GET-541, and “Improving Power-factor for Profit,’’ GEA-77F, as checked above. 


Name ORE SR vie Se a ke fe 





Firm Ree pee ea RIES BR RSI ac ee i 





Street SE MEER 











City State 060-2 


































This Assembly Line 


at the Servel Plant moves on 


FAULTLESS CASTERS 


When production schedules demand that hundreds of Electrolux, 
Servel and Crusader refrigerators travel miles down the assembly line 
in a single shift . . . nothing can be left to chance. Servel takes no 
chances. Their production must be dependable. The assembly line 
pictured above moves smoothly, hour after hour, day after day, on 
Series No. 100 FAULTLESS Casters. Other assembly lines in the huge 
Servel plant are similarly equipped. The trucks that move costly air- 
conditioning equipment and heavy refrigeration units roll on FAULT- 
LESS Heavy Duty Casters. Servel leaves nothing to chance. 


The booklet, “Faultless Casters for Industry,” provides 
interesting information on what good casters mean 
to maintenance of production schedules. Write for it. 


NeoeeLTtin SG 


FAULTLES$ $ 


CASTER $ 


EXECUTIVE OFFICES: EVANSVILLE, INDIANA 


Branch Offices 
Boston, Mass. - Buffalo, N. Y. Grand Rapids, Mich. . High Point, N. C. 
Los Angeles, Cal. New York, N. Y. St. Louis, Mo. Stratford, Ont., Canada 
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ARTICLE XVII 


The Employer shall cause a bulletin 
board to be placed on the property 
where it may be seen by Employees en- 
tering and leaving their place of em- 
ployment. This board may be used by 
the Association for any matters pertain- 
ing to its membership in that place of 
employment. 


ARTICLE XVIII 


Inspection of all equipment through- 
out any plant or place of employment 
shall be made by the Superintendent or 
other person designated by the Em- 
ployer from time to time, especially on 
pressure stills in refineries, in gas plants, 
in and around drilling equipment and 
other places where explosions, fires or 
industrial accidents are likely to result 
in a loss of life or injury to Employee. 
In refineries, an inspection of a still or 
other equipment may be secured upon 
the recommendation of the workmen em- 
ployed on such equipment. 


ARTICLE XIX 


Employees shall be paid one and one- 
half (14) times their regular rate in the 
event that they are called into confer- 


- ence with an Employer representative at 


any time other than their regular work- 
ing hours. 


ARTICLE XX 


All Employees, upon completion of 
one (1) year of continuous service shall 
be entitled to one (1) week’s vacation 
with full pay, based on full time weekly 
pay in the three months prior to vaca- 
tion time. After completing two years’ 
service Employees shall be entitled to 
two weeks’ vacation, one week of which 
will be with full pay computed as above. 
After four (4) years’ service Employees 
shall be entitled to two weeks’ vacation 
with full pay computed as above. Any 
Employee laid off through reduction of 
forces or for any other reason beyond 
his control and re-employed within sixty 
(60) days shall be considered a regular 
Employee as regards vacation rights. 


ARTICLE XXI 


In exceptional cases where shift men 
are required to work for a longer time 
due to failure of relief men to appear, 
such overtime shall be paid for on the 
regular hourly basis of a day’s wage. 
In other cases where overtime is re- 
quired beyond established or regular 
hours of shift men, such overtime shall 
be compensated for on a time and one- 
half basis and the equivalent of the 
actual hours worked overtime shall be 
taken off. 


ARTICLE XXII 


Daylight Employees, when required to 
work on Sunday and holidays, such as 
New Year’s Day, Decoration Day, In- 
dependence Day, Labor Day, Thanks- 


_ giving Day and Christmas Day, shall be 


paid at time and one-half. This does 
not apply to shift men. 


ARTICLE XXIII 


For the purpose of adjusting griev- 
















© Pinion gears, connecting links, reach blocks, 
pall levers and dipper teeth are shape-cut from 
strong alloy steels in routine operations. These 
dipper teeth are being accurately formed from 
alloy steel stock. 





Linde Process Service 


WIDENS USEFULNESS OF 


OXY-ACETYLENE MACHINE CUTTING 


ECENTLY a power shovel 
manufacturer reported how 
Linde Process Service helped per- 
fect a series of complicated flame- 
cutting operations: 


“We started to use oxy-acety- 
lene shape-cutting several years 
ago—at first, only for dipper teeth. 
Later we used it on many other 
parts for which the strength of 
rolled or forged steel was desir- 


able. 


“On these parts oxy-acetylene 
cutting proved so profitable that 


UNION 
CARBIDE 





THE LINDE AIR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 
627 Warehouse Stocks 


---plants and 
warehouses in 
all industrial 
centers. 


126 Producing Plants 


UCC) 


e.. the standard 
for well over 


a quarter of a f 


century. 


«».80ld in the famil- 
jar Blue and Grey 
drum fromover250 
warehouse stocks. 





IN CANADA, DOMINION OXYGEN CO., LTD., TORONTO 


we asked Linde to help us de- 
velop accurate shape-cutting of 
our heaviest parts from slabs and 
ingots. 


“Linde Service Operators as- 
sisted in organizing this heavy 
cutting and advised on preheating 
procedures for special strong al- 
loy steels. They supplied data on 
most efficient oxygen pressures, 
nozzle sizes, and cutting speeds. 


“Now, we have replaced nine 
machines with two shape-cutting 
machines. We are cutting heavy 
steel to tolerances of 1/32-in. and 
less. We shape-cut parts accu- 
rately from steel 20 in. thick. An- 
gle corners and curved cuts are 
simple for us.” 


By translating proved methods 
into terms of actual plant require- 
ments Linde Process Service 
helped organize these shape-cut- 
ting operations for greatest speed, 
economy and dependability. It can 
probably help you in similar work. 
Ask the nearest Linde Sales Of- 
fice to show you how. 








LINDE OXYGEN 


PREST-O-LITE ACETYLENE 


OXWELD APPARATUS AND SUPPLIES = UNION CARBIDE 











Users of products and processes developed by Units of Union Carbide and Carbon Cor- 
poration benefit from a most unique coordination of scientific research with manufac- 
turing, sales and service facilities. You are cordially invited to visit this summer the 
numerous exhibits sponsored by the Corporation in both the Basic and Applied Science 
sections in the Hall of Science at Chicago’s 1934 A Century of Progress Exposition. 


PRODUCT OF A UNIT OF 


UCC 


UNION CARBIDE AND 
CARBON CORPORATION 








Sales Offices: 
Atlanta Houston Portland, Ore. 
Baltimore Indianapolis St. Louis 
Birmingham Kansas City Salt Lake City 
Boston Los Angeles San Francisco 
Buffalo Memphis Seattle 
Butte Milwaukee Spokane 
Chicago Minneapolis Tulsa 
Cleveland New Orleans 
Dallas New York 
Denver Philadelphia IR 
Detroit Phoenix di 
El Paso Pittsburgh bape 
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HAVE YOU 
LEARNED THIS 
ABOUT SLINGS? 


@ Ask crane operators, 
engineers, plant superintendents 
who have had experience with 
braided slings what they think of 
them. They will tell you that 
braided slings give many times 
longer service than ordinary sling 
equipment. Time studies and per- 
formance records prove it. 

Macwhyte braided slings (pat- 
ented) are made of multiple parts 
of wire rope spliced endless and 
then braided. They are non-kink- 
ing, non-spinning, highly flexible. 
And they provide positive safety. 

Write for catalog, complete data 
and performance records. 


Macwhyte Company « Kenosha, Wisconsin 


ADV. NO. 132 
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ances and disputes arising at any plant 
or within any region of operations, it is 
agreed that each individual Employee 
who is a member of the Association 
signatory hereto shall first seek direct 
adjustment of any grievance or dispute 
(not involving a construction of the 
terms of this agreement) with the fore- 
man under whom he is employed. If 
such Employee fails to secure an adjust- 
ment, he may then submit his grievance 
to a committee, selected as hereinafter 
provided, for the particular plant or 
region in which such Employee is em- 
ployed. Such committee, after investi- 
gation of the grievance, shall have the 
right to meet with the Company Super- 
intendent or other official locally in 
charge, who shall receive the commit- 
tee for this purpose. Written decisions 
shall be made by the Superintendent or 
other official within ten (10) days after 
the meeting with the committee. 


In the event that the ruling or de- 
cision of the Superintendent or other 
official of the Company shall not be sat- 
isfactory to the Committee, it is agreed 
that the Chief Executive Officer of the 
Association shall have the right to con- 
fer with the Chairman of the Executive 
Committee of Consolidated Oil Cor- 
poration or someone designated by him, 
for the purpose of discussing the griev- 
ance or dispute and of obtaining a final 
decision thereon. Due _ consideration 
shall be given by the Executive Officer 
of the Employer and the Association and 
an effort shall be made to arrive at a 
fair and just decision. In the event of 
the failure of these two Executives to 
reach agreement the procedure pre- 
scribed in the last paragraph of this 
section shall be followed. 


The Committee above mentioned shall 
be selected from among and by Em- 
ployees of the Employer who are mem- 
bers of the Association. In order to be 
eligible for membership on any such 
committee, an Employee must be an 
American citizen, and must have been 
actually engaged in the oil industry for 
one (1) year next preceding his elec- 
tion. No official, foreman, subforeman, 
straw boss, gang pusher or Employee 
having authority to hire or discharge 
men shall serve on the committee. In 
the selection of the committee, each 
Employee to whom this agreement is 
applicable shall have one vote for each 
member of the committee to be elected. 


In case of discharge or layoff, Em- 
ployees (members of the Association) 
who may desire to file complaints must 
present such complaints within one (1) 
week after the date of discharge or lay- 
off to the committee mentioned in this 
Article. When any such Employee is 
discharged or laid off, he shall be given 
a written notice, dated and signed by 
his foreman or other representative of 
the Employer, setting forth the reason 
for such discharge or layoff. 


In the event any dispute or disagree- 
ment arises as to wages or changes in 
wages which is of a general character or 
which affects a large number of Em- 
ployees of any one of the Employers to 
which this agreement is applicable, such 
dispute shall be referred for settlement 
to the Chief Executive of the Employer 








DUST 


—~an Industrial 


Expense 


Put DUST on the list of “Expense Items” 
to be eliminated in your plant! Frequently 
unaware of the extent to which dust is a 
menace, industrial management pays a 
heavy price for tolerating it. Set your 
plant free from this annoyance and expense. 


Methods of Elimination 


Where cleaning, buffing, grinding or sim- 
ilar process is the primary cause of dust, 
a simple system of hoods with an efficient 
exhaust fan will remove this dust at the 
source. Buffalo Mill Exhausters are par- 
ticularly suitable for this kind of service. 
Where due to the nature of the product or 
process dust is present all thru the plant, 
a central ventilating system in connection 
with a Buffalo Air Washer will give ex- 
cellent results. 


Exhaust Fans 


Buffalo Mill Exhausters are made in 
Standard and Slow Speed types; other ex- 
haust fans include Volume Fans, cast-iron 
construction; and 
BREEZO Electric 
Disk Fans. Full 
details on all these 
exhausters will be 
sent on request. 






Air Washers  suttato air washers are 
well known all over the world for high air- 
cleaning efficiency. Every cubic foot of air 
which passes thru a Buffalo Air Washer is 
actually WASHED with water, so that dirt and 
dust is removed. 


Buffalo Forge company 
171 Mortimer St., Buffalo, N. Y. 


Canadian Blower & Forge Co. Ltd., 
Kitchener, Ont. 


In Canada: 


for 
DUST 


Elimination 
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gasoline, common petroleum, ethyl 
alcohol, methyl alcohol, acetone and 
lacquer solvents. 


Atmospheres containing vapors of 





Benjamin 
Explosion-Proof 
Lighting 


Fixtures 











Atmespheres containing steam, 


moisture, corrosive vapors and other 


Benjamin 
Vapor-Proof 











reflectors and lamps must be pro- 
tected. 





, Lighting 
exposed locations. Fixtures 
Atmospheres containing combustible , Benjamin 
1 ‘ fa i ian Dust-Tight and 
dust a - easily plante materials Miteeuan dead 
producing flammable flyings. Fixtures 
Dirty and dusty locations where Benjamin 


Dust-Tight 
Glass Covers 


and Guards 

















In most industrial plants, in rail- 
road terminals and shops, in paint 
and varnish factories, in powder 
mills, in grain and cereal mills, 
fertilizer factories, etc., there are 
hazardous locations where protec- 
tive lighting equipment, especially 





BENJAMIN ELECTRIC MEG. CO., Des lain 


BEN/AMIN | 


PANELB@: 





FLOODLIGHTS .. . 


designed to minimize the danger 
of fire and explosion, must be 
installed. 


In other locations, corrosive va- 
pors, steam, fumes and moisture or 
excessive dust and dirt must be 
guarded against. 


For all of these hazardous loca- 
tions, there is a Benjamin lighting 
fixture specially designed to give 
dependable protection and, at the 
same time, adequate illumination. 


Benjamin Protective Lighting 


Equipment is 


Listed as standard by Underwriters’ 
Laboratories for the group of haz- 


ardous locations for which it is # | 


designed. 


Ruggedly constructed for long life;/ 
under severe service conditions. jy j 


Easily taken down for inspection @} 


cleaning. 


¢/ 


Protective lighting equipmeytgag 
necessary in these@ifazard6ugiee 
° <n 
tions, not only —p conig i 


a 
1 
s : 


































Specify 
BENJAMIN 
PROTECTIVE 
LIGHTING 
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STOP TRESPASSING! 


Stewart-Non-climbable Chain Link Wire Fence says “stay out” 
—and means it! Trouble-makers lose their entree when Fence 
is installed. Stewart Fences are of copper-bearing steel Fabric, 
galvanized AFTER WOVEN. Available with tubular or heavier 


open section I-Beam framework—galvanized after fabrication. 


Let us quote on your requirements. 


The STEWART IRON WORKS COMPANY, Inc. 
209 Stewart Block — Cincinnati, Ohio 
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Check and Recheck 


8 : ett NE 
E YRO , | A sizable part of factory over- 
head is in the costs of checking 


aed Add to Regular Oil ) snl bitiaitibee wintinitinin wad 


SSCUTS 


maintenance Productimeters (mechanical 


Pyroil is the latest scien- counters) on machines and con- 
tific achievement in lu- ao 5 ‘ 
veyors eliminate hand counting, 
vf —*H 


brication. Simply added 

A oll. and Same supply accurate records in- 
stantly, and greatly simplify and 

reduce clerical work. 










piece work wages. 





it cuts friction, over- 
heating, wear and dam- 
age because it sheaths 
all frictional metal with 
a heat-proof, wear-resist- 
ing surface of protection, 
which constantly renews 
itself. Actually makes 
metal self-lubricating. 
Cuts operation costs. 
Mail coupon for a 
FREE COPY of new 
Pyroit Industrial Bro- 
chure, 4llustrating, 
classifying and tabulat- 
ing many important 
Pyrotl facts and uses. 
Genuine Pyroil is 
Manufactured, Pat- 
ented and Guaran- 
teed oe Free Com- 


pany. - Vv. 
idder, Pres., 

415 LaFol- 

lette Ave., 

La Crosse, 

Wis., U.S.A. tee Ot eee on 


There is a Productimeter for 
almost any type of production 
machine or 
conveyor. 
Send for our 
catalog Pro- 
ductimeters. 





=p' _— DURANT MEG. CO. 
1918 N. Buffum St. 
Milwaukee, Wis. 








PVROIL COMPANY 
415 LaFollette Ave., LaCrosse, Wis., U.S.A. 








Please send a Free copy of the new Pyroil Indus- 

trial Brochure, as described. é€ Productimeters 
Be gd diate Set Say 52 i an pig a Soe =] sree = 
EOE ETTORE TT Le eee 
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by whom the Employee is employed and 
the Chief Executive of the Association. 
In the event they are unable to agree 
upon terms of settlement of such dis- 
pute, the same shall be referred by the 
Employer to the Chairman of the Execu- 
tive Committee of Consolidated Oil Cor- 
poration, or someone designated by him, 
and by the Association to the Chief 
Executive of the American Federation 
of Labor and if they shall be unable to 
agree upon terms of settlement of such 
dispute they shall agree upon a method 
and procedure of arbitration for the 
settlement of such dispute or grievance. 
The award of such arbitration to be 
binding upon the Association and the 
Employees it represents and the Em- 
ployer. 


ARTICLE XXIV 


Nothing herein shall be construed as 
applying to or binding upon any Em- 
ployee of either of the Employers who 
are not members of the Association. 


ARTICLE XXV 


,’ 


The term “shift men” as used herein 
shall be deemed to mean men who are 
employed for specified periods in the: 
course of continuous operations car- 
ried on twenty-four hours per day. 

The word “job” means the opera- 
tion or classification of work performed. 


ARTICLE XXVI 
If any court shall hold any part of 
this agreement invalid, such decision 
shall no invalidate the entire agreement. 





Questions and 
Answers 





(Continued from editorial page 334) 


no-load voltage; then load the gen- 
erator to its rated capacity and with- 
out changing the rheostat setting adjust 
the series field shunt until the desired 
full-load voltage is obtained. Shut this 
generator down and make the same ad- 
justments on the other one. Now open 
the series «field circuit of each gen- 
erator and insert an ammeter in each 
at a point where only the current that 
actually flows through the series field 
will be measured. Put both machines 
on the board and load to full capacity, 
dividing the load evenly. Read the 
meters and insert enough resistance in 
the series field circuit of the machine 
having the higher reading to make the 
two equal. This resistance should be 
left permanently in the circuit. 
Roy M. Stinson, Operating Engineer 
Rock Island Lines, Chicago 


UCH troubles were common in the 

past, before the features of generator 
design were so thoroughly understood 
as they are now. 

The fact that the machines are flat- 
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Complete rotor assembly with cartridge-type 
sealed ball bearings. Note rotor winding is 
of one-piece construction. 


THE MOST 
EXACTING STANDARDS 
IN THE WORLD OF 





Lubricate sealed ball bearings once a year 
with tube contained lubricant. Bearings, dust 
tight. No lubrication drip. 








Group weund coils—an entire phase group in 
a single piece of wire—lead connections from 
each group welded, not soldered or brazed. 





These motors meet the most ex- 
acting electrical specifications. 
But with characteristic thor- 
* e e you get more 
Yy 8 oughness, Fairbanks-Morse has 


features with F-M Motors achieved a position of leadership 
in mechanical construction. 








Fairbanks-Morse pioneered many 
of the standards of the present 





Fairbanks-Morse pioneered me- 


chanical excellence in electric Sealed-in leads —— oo oar 
ildi i ° hored tly. ce for strain on 
day motor building industry. motors. It pioneered ball bear- chored permanently. No chan 


Today the pioneering skill goes ings, grease tube lubrication, 
on— pioneering to create the one-piece rotor construction. 
standards of the industry of 
tomorrow. 


Pioneers in motor building prog- 
ress, Fairbanks-Morse asks only 
But F-M pioneering is an exact- an investigation of how much 
ing pioneering! It isadeveloped more these motors have to offer. 
method of building motors better Start your investigation by writ- 








Slot insulation—self Final vibrometer test 


mechanically — building them_ ing for full information. Address locking by means of | —one of a series to 
A cuff construction — insure a smooth run- 
better to serve you longer at Fairbanks-Morse & Co., 900 S. permanent and addi- ning motor with 
‘ ° tional protection for minimum vibration. 

lower maintenance expense. Wabash Avenue, Chicago, III. field windings. 





IRBANKS~-MORSE 


MOTORS 


ING EQUIPMENT 













6094-EA-40.62 
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Wraer you insist upon seeing the famous 
monogram on every lamp you buy, you are receiving the 
benefits of more than 100 major improvements which have 
been made in General Electric MAZDA lamps through research 
and development work. 


The value of these improvements, in the past ten years alone, 
has resulted in a truly startling increase in the amount of light 
given for the current consumed. In dollars, the value of this 
increased efficiency was more than one billion dollars. 


But users of General Electric MAZDA lamps have not been com- 
pelled to pay a premium for a constantly improved product. 
On the contrary, General Electric MAZDA lamps of today are 
approximately 58% lower in price than they were in 1921. 


In addition to good light at low cost, General Electric also offers 
a corps of trained experts whose services are available at no 
cost, to let executives ‘‘see for themselves” the actual lighting 
condition of their plant 
or store.* Simply 
Pe Ras write to General Elec- 
sas Ge SNP Mittin oe tric Company, Nela 
4 , ’ 
oe * Srcrrff Park, Cleveland, Ohio. 
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*% This meter measures light as 
accurately as a thermometer measures temperature. It tells 
‘you the amount of light you now have, and indicates the 
‘amount of light you need. It lets you ‘‘see for yourself.’’ 





GENERAL @ ELECTRIC 
MAZDA LAMPS 





compounded is no definite assurance 
that at all points between no-load and 
full load the. voltage curves of the two 
are the same. To obtain these curves it 
will be necessary to impose on each ma- 
chine some artificial load, which may 
be a dead resistance in the form of a 
group of grids, or two or more water 
theostats. The voltage should be ad- 
justed at no-load and the units then 
loaded to capacity or, better, to 125 or 
150 per cent of capacity. For each 
setting readings of volts and amperes 
should be taken. The results can be 
plotted on cross-section paper, with 
volts as the ordinate and amperes as 
abscissa. Curves obtained in this way 
will indicate at once whether they cross 
at intermediate points, or whether one 
is much different from the other. My 
experience has been that no trouble is 
encountered with units that operate 
within 2 per cent voltage difference. 

A second factor is the variation of 
the airgap of the interpoles. The manu- 
facturer will advise what it should be, 
and it can easily be checked with a 
tapered gage, which can be made or 
purchased. The adjustment of the gaps 
by adding or taking out shims under the 
interpoles is a simple matter and may 
improve results if the bearings are not 
worn too much. 

Assuming that all connections are 
correct and well made the adjustment 
of the interpole shunt, if there is one, 
or the addition of one, will make it pos- 
sible to reshape the compounding curve. 
If a shunt is used it should be of the 
inductive type; that is, wound over a 
laminated iron core. 

A possible remedy which may be used 
temporarily, pending final correction, 
would be to connect the shunt field of 
one unit to the armature of the other, 
when the two are operating in parallel. 
A rise in voltage of one unit will im- 
mediately raise the voltage of the other 
unit and force it to take more load. A 
two-pole, double-throw switch will 
change the field to suit operating con- 
ditions. 

C. O. von DANNENBERG, Brooklyn, N.Y. 


Does It Pay to Overbelt? 


I presume that using a heavier 
belt than ts required according to 
belting tables to carry a given load 
will result in longer life and pos- 
sibly better service, but I should 
like to know whether in general 
these advantages are sufficiently 
marked to justify the extra cost. 
For example, a table which I use 
recommends a /7-in., light-double 
leather belt on a 20-hp., 1,200 r.p.m. 
drive, with a 9-in. diameter motor 
pulley. Assuming that this ts an 
ordinary drive, with no unusual 
load conditions, would there be any 
justification for using a wider or 
thicker belt? Conversely, would 
there likely be marked shortening of 
life or more trouble if a belt say 
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“Discard ALL old 


Graton & Knight Engineers have produced a flat leather belt 
as far in advance of previously accepted standards as modern 
group drive is in advance of the old line shaft drive. 


This New Research Belting consistently requires but one take 
up to 3 or 4 for old type leather belting. It delivers full power 
from the day of installation, with only normal tension and 
bearing pressures. Modern group drives, short center drives, 
individual machine drives ... Research Belted ... require 
less maintenance. Machine speeds and production are consist- 
ently maintained at peak. 


A combination of scientifically balanced improvements—low 
stretch factor—high co-efficient of friction, natural flexibility 
and greater strength have made G & K Research today’s most 
economical belting. 


Profitable plant operation demands analysis of every machine 
drive on a basis of actual costs and possible savings. While 
the cost of belting itself is but a small item, the results of this 
important advance in belt making promise very substantial 
reductions in your unit production costs. We will welcome 
an opportunity to show you performance data covering the 
operation of the New Research Flat Leather Belt Drives in 
representative plants throughout Industry. Write Graton & 
Knight Company, Worcester, Mass. 


standards of 
BELT DRIVE PERFORMANCE” 
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HIGHLIGHTS of th MODERN GROUP DRIVE 








Rated Efficiency at full load 
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2 O HP Efficiency loss 
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LARGER H.P. packages give you more 


for 


your money 





This chart shows the efficiency 
losses in large and small motors 
of the same total horsepower, ac- 
cording to standard motor rating 
tables. 


There are some drives in every 
plant where the advantages of the 
individual motor installation make 
these losses of slight importance. 
But where many machine units 
maintain steady production, the 





GRATON & KNIGHT 


GRATON & KNIGHT COMPANY 


greater motor efficiency of Modern 
Group Drive represents a substan- 
tial saving. 


This chart is taken from a book- 
let published by the Mechanical 
Power Engineering Associates, and 
giving in simple, non-technical form 
the results of a two-year study 
of modern group and unit drive 
systems in Industry. We will be 
glad to send you a copy on request. 
Write us. 
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Check your own operating experi- 
ence against these RESEARCH 


PERFORMANCE FACTS... 


Research belting, installed as a test on one 
of the 15 hp. fan drives in a series of cooling 
towers, proved so satisfactory that the other 
drives were at once similarly equipped. None 
of the belts has yet been shortened after 
from two to three months continuous oper- 
ation. e 


After a year and a half of continuous oper- 
ation on a short center 15 hp. vacuum pump 
drive, a 5” Research Belt in a tire company’s 
plant shows only 2” stretch. Previous belt 
life on this installation was from 24 to 3 
months. e 


In a Philadelphia paper mill, the 28” Research 
belt on the turbine drive to a paper machine 
was shortened only 4” (.06%) about a week 
after installation. At the end of three months 
continuous operation this belt showed no fur- 
ther stretch. Horsepower of turbine, 260 with 
25% overload capacity. Driving pulley 
26” x 30” face; driven pulley 33” x 30” face; 
centers 23’x 1”, 40° angle, tight side on bot- 
tom. Turbine speed 176 to 716 r.p.m. 


A St. Louis shoe company has some interest- 
ing Research belted, fixed, short center blower 
drives, which have been in operation over two 
years with highly satisfactory results. Cen- 
ters are 20”, the belts 3” singles driving ver- 
tically from 3 hp. motors, 1750 r.p.m. with 
4” driving pulleys and 12” blower pulleys. 
What little stretch has taken place has been 
easily compensated for by adjustment of the 
motors without removing the belts. 
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Research LEATHER BELTING 


WORCESTER, MASS 
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ENGINEERED. 
Le THE JOB 


But Beli a Us 
Youll GetResulits 


Gers, operates somewhat dif- 
ferently from most air condition- 
ing manufacturers. We offer no so- 
called “standard’’ systems—no “blan- 
ket’” equipment covering all needs. 

Instead we treat each air conditioning 
job—small or large—as an individua! 
engineering problem. And in every 
case, after requirements are established, 
a Clarage System is built specially to 
meet those requirements—to meet them 


exactly. T4376 PIONEER 


For more than two decades Clarage has 
been a leading producer of air condt- 
tioning equipment—a pioneer—an or- 
ganization of experts. Our installations 
are many and invariably successful. 

We air condition industrial plants, 
stores, theatres, restaurants, fine homes, 
etc. We have facilities for handling all 
types of temperature and humidity 
control. 

If you have an air conditioning or 
cooling problem, very decidedly 
will it pay you to consult with 
us! For immediate action on our 
part, use coupon below. 








N 


—_—— Ss 


CLARAGE FAN COMPANY 
Kalamazoo, Michigan 


Without obligation, have a Clarage engi- 
neer call to discuss air conditioning. 


WEP oc ae pees keno ree esis sone es tones 
OORT oon ecco Gases hkohe oe oes sss 
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CLARAGE 


AIR HANDLING AND 
CONDITIONING EQUIPMENT 


MAIL THIS COUPO 





1 in. narrower than called for were 
used? How much factor of safety 
is allowed in the belt tables put out 
by the different manufacturers? 
C.S.G.—Atlanta, Ga. 


T IS seldom a mistake to use a wider 

belt than the tables prepared by 
leather belting manufacturers indicate. 

A belt 8 inches wide used on the drive 
mentioned would cost less than 15 per 
cent more than the 7-inch belt, but it 
would give at least 25 per cent longer 
life. On the other hand, a 6-inch belt 
might be used here since it would un- 
doubtedly handle the load, but the sav- 
ing in first cost would be more than 
offset by the shorter belt life and the 
greater frequency of belt take-up. 

The standard N.E.M.A. pulley for a 
20-hp,. 1,200-r.p.m. motor will take only 
a 7-inch belt. Whether putting on a 
wider belt will cause excessive bearing 
strain is a feature that should be con- 
sidered. An 8-inch belt on this drive 
will transmit the load with less tension 
than a 7-inch belt, but it is possible to 
put more tension on the 8-inch belt and 
unless the motor bearings are of ade- 
quate size there might be trouble. 

Personally, I would prefer to put a 
10-inch-diameter pulley on the motor, 
with whatever size of driven pulley 
would be required, and run the belt at 
the resulting higher speed. This com- 
bination would mean less belt tension 
and longer life, and a better drive would 
be obtained from the 7-inch belt. 

It would not be advisablé to use a 
heavier belt on C.S.G.’s drive because 
of the small diameter of the motor 
pulley. W. L. Womack 

Engineering Department 
S. R. Sikes Company, Minneapolis 


Comment on Instruments 
Needed by Maintenance 
Department 


N THE May issue, page 58, Lee F. 

Dann listed a number of instruments 
that are needed in the electrical mainte- 
nance department. In addition to those 
given in his list, I suggest the follow- 
ing: 

Test board for testing fuses, lamps, 
motors, and controls for a.c. and d.c. 
machines. 

One Wigginton voltage tester for 
each electrician—used in testing fuses 
and circuits outside the electric shop. 

One magneto for locating shorts, 
grounds, and opens in wiring and appa- 
ratus, and checking new wiring jobs. 

One compass, of the Boy Scout type, 
for checking pole-phase groups in a.c. 
machines and poles in d.c. motors. 

One ohmmeter for measuring the re- 
sistance of holding coils, shunt field 
coils, resistors, and so on. 

Ground detectors on both a.c. and d.c. 
systems. 

Airgap gages. 





CLARENCE W. Hope, Lowell, Mass. 
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FIBRE 
DILECTO 
MICABOND 


STANDARD FORMS 
OR SPECIAL PARTS 


INSULATION 


A HIGHLY SPECIALIZED 

COMPLETE SERVICE 
plus 

DESIGNING 


ENGINEERING 
ASSISTANCE 
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CONTINENTAL-DIAMOND 


FIBRE COMPANY 
NEWARK, DELAWARE 











For TRANSMISSION 
ELEVATING 


CONVEYING 
Grip 
Has a grip that won’t slip 
Power 
Transmits full power without loss 
Stretch : 
Neither stretches nor shrinks 
Protection 
Waterproof and steamproof 
Variance 
Unaffected by atmospheric changes 
Uniformity 
Uniform in texture and thickness 
Precision 
Runs true and smooth on pulleys 
MANHEIM MANUFACTURING AND 
BELTING CO. 
Main Office and Factory: Manheim, Pa. 
j Branch Offices and Warehouses: 


350 Broadway 407 S. Dearborn St. 
New York City Chicago, Ill. 
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60 PATTERNS 


to celebrate 


~ 60 YEARS” 


MR. WALTER E. OLSON 
President of the Olson Rug Compa %, 








he importance of pleasing the public 




















PS 60 years the women of 
America have been sending us 
their old carpets, rugs and clothing to 
be re-dyed and re-woven into new rugs. 
And today we are the largest manufac- 
turers of rugs in America dealing di- 
rect with the home. 

“This year, celebrating our 60th 
anniversary, we are offering 60 new 
colors and patterns, thanks in large 
part to Monel Metal. 

“‘Our dyehouse is one of the finest 
and most modern in this country. 
Monel equipment enables us to re-dye 
all sorts of reclaimed wool in brand 
new colors, and do it promptly. 


“Because our dye equipment is 
Monel Metal it is quickly cleaned be- 
tween batches (dye one tint—clean— 
dye another tint—then clean again.) 
Monel Metal does not, can not, soak 
Can’t absorb it. Just a quick 


up dye. 


rinse, and it’s ready for the new color. 


“*Moreover, Monel Metal does not 
react with the dye liquor. Doesn’t set 
up chemical action to produce ‘off 
colors.’ It helps us to give our cus- 
tomers the color they want, always 
true to sample, and without delay.’’ 

% x % 


Monel Metal qualities that are valuable 
in the dyehouse, are equally valuable 
to other manufacturers who need equip- 
ment that is chemically stable, resistant 
to corrosion, and immune to rust. Only 





See the INCO Exhibit of 
MONEL METAL Household Appliances 
at A Century of Progress, Chicago—1934 
Home Planning Hall 











Monel Metal combines these proper- 
ties with the tremendous strength de- 
manded for its use as stems and seats 
in the monster valves of Boulder Dam. 


The laundry owner, the food pro- 
cessor, the salt maker, in common with 
the power plant engineer, the hospital 
superintendent, the hotel manager, the 
maker of drugs and chemicals, all de- 
pend on Monel Metal to cut their 
costs of maintenance and operation. 


Get the facts! Then decide how 
Monel Metal will pay its way as equip- 
ment for your factory, or in your prod- 
uct to increase its sales appeal. Ask 
our engineers to lay their data before 
you. Only in that way can you reach the 
kind of decision that you wantto make. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall St., New York, N. Y. 


Monel Metal is a req istered trade- 
mark applied to an ‘alloy rates pene 


\ approximately two-thirds Nickel and 
gore. one Snag Kg Pog peta is 
mine sme refined, rolile an 

a marketed solely byInternational Nickel. 





% Monel Metal 
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OTARY 
RUSH 


WITH THE 


7, CORRECT SPEED 


” accent 


@ Selection of the correct speed is of 
primary importance to the efficient op- 
eration of a Rotary Brush—Realizing 
this, Thor Engineers experimented ex- 
tensively with various speeds on many 
different materials—1400 R.P.M. was 
discovered to be the most satisfactory 
speed. At this speed the brush cleans 
thoroughly, wears evenly, lasts much 
longer, and the danger of flying wires 
is eliminated. 

The Thor 256-G can be fur- 
nished with either Grip Throttle or 
Straight Throttle. Weight only 10 
pounds. Ball bearing throughout. 










THOR 260-S ROTARY SANDER 
Handles set at 90° 


angles allow greater 
ease in handling, and 
permits more accurate 
work, than the ordi- 
yr nary Straight Throttle 
type. Weight 10 Ibs. Used for 
sanding, polishing, and buffing. 


Write for Catalog No. 19 


TOOL MAKERS SINCE 1893 


INDEPENDENT PNEUMATIC TOOL CO. 


604 W. JACKSON BLVD., CHICAGO, ILL. 








+ FACTORY MANAGEMENT and MAINTENANCE 


Put Buildings in Shape 
(Continued from editorial page 326) 


The third item, deterioration due to use or wear and 
tear is the most costly and difficult of correction. The 
original planning of a building is highly important from 
this point of view because at this time much of the 
trouble and cost of repairs and renewals can be either 
eliminated or greatly lessened, with proportionate sav- 
ings. Greatest renewal costs are usually for parts sub- 
ject to damage by wear, which includes floors, stairs, 
ramps, loading platforms, and the like. Parts of these 
areas are almost constantly subjected to walking and 
trucking, and their life varies greatly with their use. 

It is almost universally known that steel or iron 
wheels used on trucks and other equipment are the 
greatest enemies of any floor. Even the best concrete 
finishes produced will eventually wear out, especially in 
trucking aisles. Wood, regardless of the kind, cannot 
withstand their action. The best and cheapest solution 
seems to be steel plates placed over the wood and bolted 
through the floor, using countersunk bolt heads. There 
are available solid-rubber-tired steel wheels, and com- 
position wheels of various types. The cost of renewing 
them is usually cheaper than floor repairs. Their use 
so far has in most cases proved satisfactory depending, 
of course, upon the application. 

Inspection of building interiors involves the careful 
examination of many different items, to determine their 
condition and whether or what kind of repairs are 
needed. It may or may not be considered desirable to 
include in this inspection some of the items of electrical, 
mechanical, and general service equipment that are com- 
monly found in industrial buildings. In any case, the 
results of the inspection should be tabulated as a matter 
of clearness and permanent record. A convenient form 
for recording the results of inspections was shown in 
the preceding article. With some modifications this 
form can be made to serve equally well for interior 
inspections. The table on page 326 shows some of the 
more important items of the buiiding structure that 
should be inspected, with the nature of the most likely 
defects and/or the kind of maintenance attention needed. 





To Estimate Wiring Costs 





(Continued from editorial page 328) 


labor, both when installing the snake and pulling the 
wire. In the latter case, one man will be required to 
guide the wire through the box. 

Although the number of man-hours per unit of length 
is a suitable way of determining or expressing the time 
element, the number of man-hours per run is in most 
cases much easier to visualize. 

Last comes the connection of the equipment. This 
usually involves the soldering of lugs, although with the 
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At top—Fourteen tons of ccrrugated 
Toncan Iron Sheets used on the roof 
of storage shed for L. D. Smith, Inc., 
Lemoyne, Pa. Installed by H. B. 
Alexander, Harrisburg, Pa. Architects: 
Whitman & Royer, York, Pa. 
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@ REPUBLIC’S PERFECTED STAINLESS 
AND WEAT-RESISTING ALLOYS ARE 
AVAILABLE 18 ALL COMMERCIAL FORMS 
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EW PLANTS facing the roofing problem 

for the first time, and old plants confronted 

with the necessity of re-roofing, should know 

the facts about Toncan Iron—the sheet metal 

roofing that for 25 years has been earning profits 
for plant owners. 

Toncan Iron is an alloy of refined iron, copper 
and molybdenum. Within itself it holds the 
highest qualities of rust-resistance, ranking first 
in this respect among the ferrous metals, after 
the stainless alloys. Galvanizing and paint give 
additional protection and make for a degree of 
permanence that will prove a revelation to users 
whose only experience in the past has been with 
unalloyed sheets. 

Evidence—yes, plenty of it. The Paine Lumber 
Co., Oshkosh, Wis., covered their buildings 
with Toncan Iron in 1909 and today they are 
still in good condition. The New York Dock Co. 
covered four piers with Toncan Iron in 1916 
and they are still good for many more years. 

You will find many equally-convincing records 
in “The Path to Permanence.” This handy book 
will also show you the different types of roofing 
and siding sheets in which Toncan Iron can be 
supplied. Write today for your copy. 






REPUBLIC STEEL 


CORPORATION 


GENERAL OFFICES: YOUNGSTOWN, OHIO 


Re 





AVRMA-AVFFMANN’ 


WRITE FOR THE CATALOG ON PRECISION BALL ROLLER AND 
THRUST BEARINGS, LET OUR ENGINEERS WORK WITH YOU. 


NORMA-HOFFMANN BEARINGS CORPN. + STAMFORD, CONN., U.S.A. 





SILENT 
CHAIN DRIVES 


Not just another silent chain! 


—but the most efficient and reliable 
drive to secure the maximum H.P. from 
the motor. Ramsey transmits—does not 
consume—all the power you pay for. 


Send for catalog containing chain trans- 
mission data and typical installations. 


RAMSEY CHAIN CO., Inc. 
1021 BROADWAY ALBANY, N. Y. 
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small wires it may be necessary only to shape and place 
them under clips. At control devices it may be neces- 
sary to test and tag the wires, although this can be elim- 
inated by the use of color-coded wires. Even in a simple 
installation of alternating-current motors use of a sepa- 
rate color for each phase wire will save time. Besides 
the connections to apparatus, there may be splices or 
taps in junction boxes, which will require labor. When 
all connections have been completed time will be re- 
quired to tape the connectors at each motor. Also 
asbestos taping or sleeving may be required, as in pull 
boxes or troughs or at the connections to resistors for 
drum control equipment. The table (page 328) indicates 
a fair amount of time which may be allotted to each of 
these items. 


The Final Figures 


Total man-hours multiplied by the hourly rate will 
give the total cost of material and labor, exclusive of 
supervision and administrative expenses. Cost of super- 
vision varies with the number of electricians in the plant 
and the amount of labor involved on the job in ques- 
tion. Thus, if only one electrician and a helper are em- 
ployed no supervision is directly chargeable. With a 
large force the time that the chief electrician or a fore- 
man devotes to the job is directly chargeable. Admin- 
istrative expenses, such as purchasing, are a part of the 
general overhead and may or may not be charged to the 
job, depending on the accounting system used. 

A charge for inspection is usually made by the Fire 
Underwriters or other insurance organization. A charge 
may or may not be made by municipal or other authori- 
ties having jurisdiction over this work. In many states 
compensation and/or liability insurance is obligatory ; 
therefore, such charges should also be added to the cost 
estimate. 

Although this discussion has been confined primarily 
to wiring for motors, the same procedure may be fol- 
lowed in preparing cost estimates for lighting systems. 
Some of the items involved in wiring for such systems 
are listed in the table. However, in view of the dif- 
ferent methods of installing lighting systems, no attempt 
has been made to cover this work in detail. 





Motor and Control Problems 





(Continued from editorial page 321) 


allows it to return to its normal position. Figure 2 
shows a Thrustor unit operating a gate in a cotton dis- 
tributor. 

Some varying-speed drives require an adjustable- 
speed motor whose speed is not greatly affected by 
changes in load. With a wound-rotor induction motor 
a 50 per cent decrease in speed at full load can be 
obtained by inserting resistance in the secondary circuit. 
However, a decrease or increase of 50 per cent in load 
will result in a corresponding increase or decrease of 50 
per cent in speed. 














For applications that require an adjustable-speed, 
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Offering SERVICE 


TO USERS OF INSULATED CABLE 


OU may find it easy to determine the type of in- 

sulated cable which is best suited for a particular 
circuit. @ But then, again, you may not. @ What size 
of conductor, what kind of insulation and finish? 
Then . . . if several types of cable are acceptable 
from the technical standpoint, which is easiest to 
install? Then... which will be the most economical? 


New 80-page Book 


Answers to such questions as these will be found in 
a new 80-page General Electric publication, How to 
Select Insutated Cable. This book was prepared for the 
express purpose of assisting users of cable to deter- 
mine the type of cable that is best suited to the 
requirements of each particular job. If you have not 
yet received a copy—or if you would like additional 
copies—use the convenient coupon below. 


Engineering Assistance 


In the event that this publication does not give you 
all the information which you require, we offer the 
assistance of our cable engineers and specialists—men 
who have had wide experience in the application and 
installation of all types of insulated cable. To obtain 
their services, simply address a request to the nearest 


G-E sales office. 


All Types and Sizes 


The General Electric Company is prepared to furnish 
insulated cable of every type, size, and voltage, for 
every application, together with the necessary acces- 
sories for installation. Promptly, too, because large 
stocks are carried in warehouses and factories located 
in every part of the country. 


G-E insulated cable is distributed by the General Elec- 
tric Company, the General Electric Supply Corporation, 
and by independent G-E cable jobbers and distributors. 


3 ELECTRIC 


General Electric Company 


For Copy of Book 


For a copy of this new book ad- 
dress the nearest G-E sales office, 
or General Electric, Dept. 6A-201, 
Schenectady, N. Y. The coupon 


is for your convenience. 


Gentlemen: 


Name 


Dept. 6A-201, Schenectady, N. Y. 


Please send me a copy of publication GEA-1837, “How to Select 
Insulated Cable.” 





Company 
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BALL BEARING 
SPUR GEARED 














CHAIN 
HOISTS 









“INDUSTRY’S 
MUSCLES of STEEL” 


OWER that enables one man to lift tons with ease 

and security . . . . speed that quickens the flow of 

production and prevents idle machines . . . . strength 
that promotes safety and eliminates accidents ; 
durability and efficiency that insure long life—these are 
the qualities that make Yale Ball Bearing Spur Geared 
Chain Hoists preferred throughout the world of industry. 
They are “From Hook to Hook a Line of Steel.” 
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alternating-current motor that will not be materially 
affected by changes in load, the adjustable-speed, brush- 
shifting motor should be considered. This type of motor 
has speed-torque characteristics comparable to those of a 
direct-current, shunt-wound motor. Automatic speed 
control can be obtained on certain drives where an oper- 
ating lever is used to change the brush position. 

Use of a brush-shifting motor, Figure 3, proved to be 
the solution of the problem of properly driving a pul- 
verized coal conveyor in one plant. 

A new plant installed 29 continuously running belt 
conveyors that required driving motors varying from 
5- to 40-hp. rating. The speed of the conveyor head- 
shafts ranged from 17 to 93 r.p.m.—and space was 
limited. 

Motors with inbuilt speed-reduction units whose out- 
put speeds permitted them to be coupled directly to the 
conveyor headshafts met all of the requirements in this 
case. 

One of the highly desirable characteristics of geared 
motor-reducers is their compactness, which results in 
saving of space and simplifies installation. 

In order to save space and cost the motor of such 
units usually has a speed of approximately 1,800 r.p.m. 
In induction motors this design results in a higher effi- 
ciency and power factor than if a slow-speed motor 
were used. For example, a 25-hp. squirrel-cage induc- 
tion motor such as is used in a geared motor-reducer 
unit has an efficiency of about 89.5 per cent and a power 
factor of 91 per cent at full load. A 25-hp. motor oper- 
ating at one-third of this speed will have a full-load 
efficiency of about 87.5 per cent and a power factor of 
78 per cent. A geared motor-reducer unit with a high- 
speed motor can, therefore, be designed to have a much 
lower speed of the output shaft than is practicable for 
any induction motor rotor, but at the same time retain 
the important advantages of high efficiency and power 


factor. 





The Yale Distributor in your territory can fill your chain 
hoist requirements promptly. We cooperate with him 
and with you in every possible way to insure your com- 
plete satisfaction. Write for the name and address of 
our distributor if you have not that information at hand. 


THE YALE & TOWNE MFG. CO. 
PHILADELPHIA DIVISION 
Philadelphia, Pa., U.S.A. 


Makers of Yale Electric Trucks, Hand Lift Trucks, 
Hand Chain Hoists, Electric Hoists and Trolleys. 














Distributors Serve Indus- 
try Economically 
Buy Yale from your Indus- 
trial Supply Distributor 











What About Diesels? 





(Continued from editorial page 309) 
* 


groups outlined above. The automotive-type engines 
require little more in the way of a foundation than do 
electric motors of the same output. Higher-speed en- 
gines of the power class require a more substantial 
foundation and the slow-speed, heavy engines, large 
and expensive ones. All types of oil engines require 
exhaust piping to the outside of the building. 

In general, factory power plants are of permanent 
character; consequently, weight and dimensions of the 
engines are of importance only in so far as they influence 
the cost of the space, transportation, and foundations. 
There are occasions, however, when additional power, 
either temporary or permanent, is necessary at some 
point not easily supplied by the main power plant. The 
automotive type of diesel not only affords the means of 
meeting such a situation at small expense for installa- 
tion, but is adapted to frequent changes in location. 

There are few plants that do not require heat for 
processing, for warming the premises, or for sanitary 
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J&L COLD FINISHED STEEL READY TO SHIP 


XTENSIVE stocks of cold finished steels, diversified to meet 
Jal every need, are awaiting your call. Every bar is of known 
biiaal quality. Included in the grades carried are Jalcase and J&L 


Improved Bessemer Screw steels. Whether for maintenance or 


For Every Need... the ducti 
roduction, a large lot or one bar, look to J &L Warehouses 
Right Quality of Steel P ; 8 , 
in a Full Range to satisfy your requirements. Write for a copy of our stock list. 


JONES & LAUGHLIN STEEL CORPORATION 


JONES &@ LAUGHLIN BUILDING. PITTSBURGH, PENNSYLVANIA 










































Another Improvement in the 


THOMPSON 


LAMP LOWERING HANGER 


—enables the Lower Contact- 
Elements not only to be easily 
and quickly removed and replace 
without disturbing any wiring 
connections, 


—but when in place they are fastened so securely that 
there is no chance of their getting out. This is of 
particular importance because it greatly broadens and 
improves the usefulness of the Hanger. The Contact- 
Elements will be wired to the Reflector, making the 
Reflectors easily interchangeable—cleaning and repair 
work can be done, with greater ease and thoroughness, 
at some central point where suitable facilities are 
available. 


Easy Cleaning Encourages thorough 
cleaning for full lighting efficiency 


Get prices on this new development. 


THE THOMPSON ELECTRIC CoO. 


1101 POWER AVE. N. E. CLEVELAND, O., U.S.A. 


Note New Address 









































A Good Bet! 


And the odds are overwhelmingly in 
your favor. If you use steam for 
processing or heating (even for boiler 
feedwater heating) it’s a safe bet that 
me you can save a goodly sum each year 
- by changing your present practice. 
Make the steam frst give up its power 
. . . By-Product Power, as it is called 
. and let the exhaust take care of 

the heating or processing. 
Hundreds of concerns have installed 
Troy-Engberg Steam Engines or Gen- 
erating Sets to do this for them and 
are saving each year net from 30% 
to well over 100% on the initial cost. 
Where, these days, can you find a bet- 
ter bet than that? You can’t, so write 
in for full details about this By- 
Product Power method of cutting 

costs. 


= TROY ENGINE & MACHINE CO. 
345 Railroad Ave., Troy, Pa. 


BES ge RD PAT OTR R TTT LT OR aN snot 
4 Pr veoh AAP NC oa OP PPS INNA open ied 


SAVE WITH BY-PRODUCT POWER 
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services. A large part of the energy commonly waste: 
in the water jackets and exhaust gases of oil engines cai: 
be utilized for these purposes. When considering « 
diesel installation in an industrial plant, utilization 0! 
the available heat from these sources should be investi- 
gated. 

Installed cost of an oil éngine varies according to 
many local conditions and is influenced by the type. 
specifications, rating, auxiliary equipment, and so on. 
As a general guide, it may be assumed that, excluding 
land and buildings but including normal foundations, 
piping, tanks, auxiliaries, transportation, erection, and 
starting, diesel engines ranging from about 50 to 1,000 
hp. cost from about $100 to less than $60 per horse- 
power. For oil-electric units it is necessary to add 15 
to 25 per cent for the generator, switchboard, wiring, 
and erection. A waste heat boiler with piping, installed, 
will add 8 to 10 per cent to the cost. 


Operating Data 


The table gives data obtained from the operation 
of a diesel installation that was recently made in a large 
cotton duck mill, replacing an old steam plant. In the 
old boiler room a waste heat boiler has been installed in 
the exhaust line of each of the engines. These are plain, 
vertical, cylindrical, fire tube boilers arranged so that 
the exhaust gases make three passes through the tubes. 
The temperature of the exhaust gas leaving the engine 
is about 700 degrees Fahrenheit. Steam output of the 
boilers at 80 pounds gage, superheated 100 degrees 
Fahrenheit, is about 1 pound per hour per horsepower 
developed by each engine. 

Feed water for the boilers is taken from the engine 
cylinder jackets, where it is heated to about 120 degrees 
Fahrenheit. Since this supply exceeds the requirements 
for the exhaust-heated boilers, feed water for the old 
fuel-fired boilers is also supplied from this source. 
Steam required by the mill for process work is in excess 
of that produced by the exhaust-heated boilers; so the 
deficiency is made up by operating some of the old 
boilers. 

Although diesel engines are used in industrial plants 
primarily as main power generating units, there are many 
cases where substantial economies can be effected by 
using them as an auxiliary to a steam plant, or to sup- 
plement purchased power. In the case of the steam 
plant labor charges sometimes may be reduced by shut- 
ting it down over week-ends, holidays, and slack seasons. 
All of the load may be carried by one or more oil engines 
fitted with safety devices so that the watchman or others 
on duty can attend to other work for several hours at 
a time. ; 

Again,* the steam plant can be operated at its most 
economical output by using a diesel auxiliary to take 
care of peak loads as well as all of the load during 
those periods when the steam plant can not be operated 
at high efficiency. 

A good example of how an existing steam plant may 
be supplemented by a diesel engine in order to replace 
auxiliary central station service is found in a New 
England plant. A corliss engine direct-connected to a 
150-kw., 150-r.p.m., direct-current generator supplied 
part of the power requirements; the remainder was 
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Look Again... 


A close scrutiny of the magnified section (above) of 
the Jeffrey Reliance steel Belt Idler and a careful 
study of its many outstanding features (right) will 
readily show you why so many large companies in 
the Industrial and Material Handling field are turn- 
ing to Jeffrey Belt Conveyors for satisfactory and 
economical service. 


Long experience in designing and manufacturing belt 
conveyors has enabled Jeffrey to build into the Re- 
liance Idler every feature essential to provide belt 
protection, long, reliable service and power economy. 


Because of the universal design of this Idler, its ap- 
plication is extended to all fields where belts are 
called upon to solve bulk material handling prob- 
lems. 


Jeffrey Reliance Idlers are available in three types: 
Troughing, Picking Belt and Flat Belt with three 
styles of return hangers: Bottom Hanging, long or 
short side hangers. Furnished with 4”, 5” or 6” diam- 
eter rolls for belt widths up to 60”. 


Complete information covering this Jeffrey Reliance 
Belt Idler will be sent on request. Write today. 


Patent Pending 






Study These Features: 


®@ Heavy steel end, electric welded to tube, shaped 
to deflect dirt away from grease seal 


® Outer shells of the rolls are high quality steel 
tubing 


Double Labyrinth grease seal 
Die forged Hexagon Head 


Timken Roller Bearings 


Flow of grease is always outward through 
bearings 


Full diameter shaft—not weakened by shoul- 
dering 


®@ Alemite fittings 


@ One piece die straightened malleable iron End 
stands 


@ Inverted “V” self-cleaning base 


Interchangeable rolls, easily removed 


The Jeffrey Manufacturing Company 
911-99 North Fourth St., Columbus, Ohio 


ne York Pittsburgh ps se oe pe e Jeffrey Products 
uffalo Boston icago alt Lake City 
Rochester, N. Y. Scranton, Penn. Huntington, W. Va. Birmingham ceuiinde aaa ome 
Philadelphia Cincinnati Milwaukee Dallas wijehties-ebeepens 
Cleveland St. Louis Trolley Conveyors 
Jeffrey Manufacturing Company, Ltd., of Canada Portable Loaders 
Head Office and Works, Montreal—Branch Offices, Toronto, Calgary, Vancouver Coal and Ashes Handling 





JEFFREY 


Electric Vibrating Screens, 
Feeders and Conveyors 
Sand and Gravel Handling, 

Washing and Screening 

Equipment 
Crushers—Pulverizers 
Locomotives 


MATERIAL 
HANDLING 
EQUIPMENT 








CLUB NEWS FOR HOUSE COMMITTEES 














HERE'S A COMPLAINT 
FROM JiM JONES ABOUT 
OUR WASHROOM S 


: ASK THE 
//.| MANAGER TO 


COME UP 





YES, THE MEMBERSHIP ° 
COMMITTEE HAS KICKED 
ABOUT THE TOWELS IN 
THE WASHROOMS 
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SAY THESE ARE 
SPLENDID TOWELS.| ©“ 
WHERE HAVE YOU y 
BEEN KEEPING THEM? | “[— = 
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THESE TISSUE AND TOWEL Y THAT'S OUR NEW 
CABINETS LOOK SWELL. “yj A:P-W ONLIWON 
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ANAGEMENT everywhere is learning that it takes 
a mighty good paper towel to go the whole route in 
giving a full measure of satisfaction. 

A. P. W. Onliwon Towels are ample in size, dispensed one 
at a time, and double-folded. They are soft and pleasant 
to use, amazingly absorbent to insure thorough drying, and 
strong enough to stay all in one piece even when wet. That’s 
the reason one A. P. W. Onliwon usually does the work of 
several ordinary towels. 

A. P. W. Onliwon towel cabinets are neat in appearance. They 
dispense one towel at a time to prevent waste, and keep the 
remainder immaculately clean up to the instant they are used. 

A. P. W. Onliwon Tissue in Onliwon cabinets is the com- 
panion product that completes a washroom service second to 
none for all-round safety and satisfaction as well as economy. 
Bring your washrooms up to date this easy, modern way. 


LR 





sca. F®.4e” 


ONLIWON SANITARY 
WASHROOM SERVICE 
A. P. W. Paper Co., Albany, N. Y. 


Representatives in leading cities 
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purchased as alternating current and converted to direct 
current by a 150-kw. motor-generator set. Steam re- 
quired for processing was less than the amount furnished 
by the corliss engine when operating at full capacity. 
The boiler capacity was not sufficient to operate another 
engine and the low boiler pressure used and the rela- 
tively small size of the additional unit required made 
an extension of the steam plant impracticable. 

A thorough study of the situation was made, taking 
into consideration the facts that an existing coal storage 
building could be used as an engine room, and that the 
personnel for the steam plant could also operate a diesel 
auxiliary. It was decided to’ use the corliss engine as 
a reducing valve for the process steam and install a 
150-kw., oil-electric generating unit to replace purchased 
power and to produce some of the current previously 
generated by the steam plant, so that operation of the 
latter could be restricted to the requirements for process 
steam. 

A 225-b.hp., 360-r.p.m., four-cylinder, four-stroke- 
cycle, solid-injection diesel engine was installed last 
February. 

In this plant it is possible to predict the steam require- 
ments at the start of each day’s production. The boiler 
and steam engine are then operated so as to meet that 
demand. The diesel unit floats on the line, carrying the 
portion of the load that is above the base output of the 
steam engine. 


Saving, $5,000 a Year 


According to estimates, the diesel unit will produce 
about 227,000 kw.-hr. a year, replacing 50,000 kw.-hr. of 
generated and 177,000 kw.-hr. of purchased energy. The 
complete installation cost about $20,000. Considering 
fuel, lubricating oil, maintenance, and interest on the 
investment, it is estimated that the annual saving will 
be more than $5,000 a year, which will retire the initial 
investment within four years. In this estimate no allow- 
ance has been made for depreciation or obsolesence, and 
no charge has been made for labor, since there has been 
no increase in the power plant force. 

Many local conditions, such as maximum demand, 
restriction of hours during which maximum use can be 
made of purchased current, and others, sometimes inter- 
fere with the most economical production schedule. At 
other times the combination of demand and energy 
charges results in an abnormally high cost of power by 
reason of some local condition either in the plant or in 
the rate schedules. Study of these conditions may dis- 
close how substantial economies can be effected by 
combining utility service with diesel engine power so as 
to purchase power at the lowest rates, while operating the 
oil engines at such times and under such loads as will 
produce the greatest return for the fuel, labor, and 
capital charges. 

Reliable and economical power can be secured from 
steam plants, utility service, and diesel engines. Local 
conditions govern the relative costs to a large extent, and 
no general statement can honestly be made as to which 
of the three sources is cheaper and better for the aver- 
age plant. That is a question which can be answered 
correctly only after a thorough investigation. Some of 
the more important factors that must be considered are 
given in the tabulation (page 309). 
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rae place product on 
pallets 


and stack unit loads with 





ELWELL-PARKER FORK TRUCKS 


Savings become important, only when 
savings show as cash. Interdepartment 
handling jobs become inexpensive when 
pallet-loading and Elwell-Parker Trans- 
portation join to help 
Management show profit. 


Jew. WELL: PARKER 7 mess 


INDUSTRIAL POWER TRUCKS 





1. Place boxes, bags, barrels or bales of goods 
on pallets; stack or group into load units 
of maximum size. 


2. Pick up loaded pallets with Elwell- Parker 
Lift Fork Trucks. 


3. Travel aisles and pass through low doorways 
with speed; then stack to warehouse rafters 
in straight, even tiers. 


4. Take loads down, as from a shelf. Down- 
ward travel of load (on Elwell- Parkers only) 
generates current returned to battery. 


5. Deliver into box cars or trucks. 


A customer first proved with Elwell-Parker 
Trucks the savings that pallets make possible. 
These first Trucks incorporated the tilting 
ptinciple that we had originated previously. 


Elwell-Parker was first to design Trucks to carry 
big load units and tier them safely; latest to 
improve with exclusive performance features. 
So, working loads on pallets means handling 
with Elwell-Parkers. 


Wouldn’t you like to find where your own 
products can be made to cost less by keeping 
them on pallets? Elwell-Parker Engineers 
will gladly help you. No obligation in 
writing The Elwell-Parker Electric Company, 
4323 St. Clair Avenue, Cleveland, Ohio. 














THE 
BARBER - COLMAN 
ELECTRIC SYSTEM 

of TEMPERATURE 
and HUMIDITY 
CONTROL 





Applied to your heating 
planat—will SAVE ITS; 


COST in a very short time. 





Write for details 





BARBER-COLMAN 
COMPANY 
Rockford, Illinois 





U.S. A. 





TRADE LITERATURE 


(Continued from editorial page 338) 


LusricaTION Devices—Catalog, “Triple 
S Products.”—Specialty Sales and Service 
Corp., 138 Holden St., Minneapolis. 


“Solving Industrial 
Crimes, Case No. 2.” Describes various 
indicating and recording instruments.— 
The Esterline-Angus Co., Indianapolis. 


Meters—Bulletin 1375, describes “Meg- 
ger” capacity meter; Bulletin 1380, de- 
scribes Midget “Megger” circuit-testing 
ohmmeters. — James G. Biddle Co., 1211 
Arch St., Philadelphia. 


MonoralL, CRANES—Form G 234, “Has 
a Cleveland Tramrail Man Shown You?” 
—The Cleveland Crane & Engineering Co., 
Wickliffe, Ohio. 


Motor Repucers—Bulletin No. 271, line 
of vertical Motoreducers.—The Falk 
Corp., Milwaukee, Wis. 


Morors—Leaflet No. 2173, squirrel cage 
induction, Type “AR.” — Allis-Chalmers 
Mfg. Co., Milwaukee. 


Morors—Bulletin, “Heat Conquered by 
Public Enemy No. 1 of Motors.” Describes 
“Linc-Weld” self-protecting motors.—The 
Lincoln Electric Co., Cleveland. 


Morors—Bulletin 167, Part 8, looseleaf 
sheets on the subject of direct-current mo- 
tors—Wagner Electric Corp., 6400 Ply- 
mouth Ave., St. Louis. 


Out-VoLTAGE REGULATOR—Catalog No. 
10, Katherton regulator for eliminating 
light flicker —Roller-Smith Co., 233 Broad- 
way, New York. 


Pacxinc—Booklet, describing Tripplastic 
semi-metallic packing —Wm. B. Merrill & 
Co., Boston, Mass. 

Paint—Bulletin, “Buy It By the Foot,” 


describes Permite Aluminum Paint—Alum- 
inum Industries, Inc., Cincinnati. 


METERS—Booklet, 


Projection APPARATUS — Catalog No. 
577, describes desk-type projection ap- 
paratus for inspection, measurement, photog- 
raphy of small manufactured objects—The 
R. Y. Ferner Co., 930 Investment Bldg., 
Washington, D. C. 


Pumps — Bulletin D-475-B9, describing 
internal - bearing, double-helical rotary 
pumps.—Worthington Pump and Machin- 
ery Corp., Harrison, N. J. 


Pumps, Compressors—Bulletins No. 223 
and 104, LS centrifugal pumps and air 
compressors. — Pennsylvania Pump and 
Compressor Co., Easton, Pa. 


SAFETY EouipMENT—Several leaflets and 
folders on goggles, gloves, waste cans, skin 
cream, aprons, etc—Safety Equipment 
Service Co., 1228 St. Clair Ave., Cleveland. 


SEALING Compounp—Folder, “New! 
Ideal Perfect Seal—One Thousand Indus- 
trial Uses.”—Ideal Commutator Dresser 
Co., Industrial Div., Sycamore, III. 


SHeet Metrar—Bulletin 120, “Republic 
Galvannealed Sheets.”— Republic Steel 
Corp., Youngstown, Ohio. 


SPEED Repucers—Bulletin No. 130, “The 
Answer To a Century-Old Problem, Sterl- 


ing System of Infinite Speed Variation.”— | 


Sterling Electric Motors, Inc., Telegraph 
Road at Atlantic Blvd., Los Angeles. 
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Every 
Type 


for 


Every Need 


IMPERIAL 
FITTINGS 


HE endurance and effi- 

ciency of many mechanical 
products depend substantially 
on the fittings used in their 
construction. To make sure 
of repeat orders and cus- 
tomer good-will, the 
fittings should be 
chosen to meet the 
individual needs of 
each installation. 


For every type of tubing 
there is an Imperial fit- 
ting—compression, S.A.E., 
solder, Hi-Duty, refrigera- 
tion—also valves, shut- 
off cocks, etc., in all sizes. 
In addition to standard 
types, we also make spe- 
cial fittings according to 
specified designs for all 
purposes. 


IMPERIAL 


SERVICE TOOLS 


This popular line of thoroughly mod- 
ern service tools is a great aid to quick 
replacement and trouble-free service. 
Two examples that are in constant 
demand are shown below: 












IMPERIAL 
FLARING 
TOOL 






Order from 
your. local jobber 


IMPERIAL BRASS 
MANUFACTURING CO. 
519 S. Racine Ave., CHICAGO 
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Run down plants everywhere are sprucing 
up by painting up. Well-kept plants are 
well-painted plants and Dixon’s Industrial 
Silica-Graphite Paint is still the favorite after 


75 years of use all over the world. 


Depend on this reliable old Dixon product. 


Structural Steel . . Water Conduits 
Grain Elevators . . Roofs . . Bridges 
Boilers . . Gas Tanks . . Oil Tanks 
Water Tanks . . Tank Cars . . Coal Tip- 
ples . . Iron Fences . . Lamp Posts 
Holders . . Smokestacks . . Marine 
Work . . Steel and Wood Barges 


Condensers . . Transformers . . Ex- 


cavating and Hauling Machinery 
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It provides greatest obtainable protection in- 
doors and out—costs least per year per 


square foot. 


Nothing equals natural flake graphite for 
water repellency. Combined with silica in 
pure boiled linseed oil, as in Dixon’s Silica- 
Graphite Paint, you have a coating that keeps 
appearances up, keeps maintenance down. 
Available in any of 14 colors including 
Bright Aluminum. Color card and Master 
Specification No. 44BA are yours for a word. 


Paint Sales Division 


JOSEPH DIXON CRUCIBLE CoO. 


Established 1827 Ke Jersey City, N. J. 


DIXON'S 252. PAINT 
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ROM every quarter of the 

earth—from mines in the 
Andes and factories in Australia 
—from refineries in Roumania 
and canneries in Japan—from 
shipyards in Britain and steam 
plants in Africa, come a ceaseless 
flow of orders for Jenkins Valves. 


This universal faith in Jenkins 
Valves is a tribute that engineers 
everywhere pay to correct design, 
superior quality and dependable 
performance. It is a faith that we 
value highly, and it places a 
responsibility upon us which we 
gladly accept. In the future, as 
in the past, Jenkins Valves will 
represent those advanced but 
sound engineering principles and 
manufacturing practices, so essen- 
tial to economical and satisfactory 
valve service. 


Whether you require bronze, 
iron, or steel valves, the purchase 


ea JENKINS VALVES - 





SINCE 1864 - 


of Jenkins Valves is always an 
economy, never an extravagance. 
Men who “know” valves will recog- 
nize the excellence of Jenkins Iron 
Body Gate Valve design and con- 
struction. There are 24 important 
features, clearly shown in the life- 
like cut-out model of a “Jenkins” 
which your supply house will give you. 


Use it to compare 





with other valves. 
See the Jenkins 
Catalog for details 
on Iron Body Gates 
with Solid Wedge 
or Double Disc 
Parallel 


sizes to 48 inches. 
JENKINS BROS., 80 White Street, New York, N, Y. 
510 Main Street, Bridgeport, Conn.; 524 Atlantic Avenue, 
Boston, Mass.; 133 N. Seventh Street, Philadelphia, Pa.; 


822 Washington Boulevard, Chicago, Illinois; JENKINS 
BROS., Limited, Montreal, Canada; London, England 


Seat in 














BRONZE - IRON - STEEL BY 
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SPEED TRANSMISSION—Book No. 1274, 
“P. I. V. Gear, Positive Infinitely Variable 
Speed Transmission.”—Link-Belt Co., Chi- 
cago. 


StEEL—Bulletin 125, “Enduro 18-8, Re- 
public’s Perfected Stainless Steel.” — Re- 
public Steel Corp., Central Alloy District, 
Massillon, Ohio. 


STEEL—Bulletin, “Selecting the Steel.”— 
Union Drawn Steel Co., Massillon, Ohio. 


THERMOMETER—Catalog No. 9001, “New 
Brown Resistance Thermometer.” — The 
Brown Instrument Co., Philadelphia. 


Toots—Catalog No. 64, Stanley Electric 
Tools.—The Stanley Electric Tool Co.,, 
New Britain, Conn. 


TRANSMISSION — Folder, describes and 
illustrates features of Reeves Variable 
Speed Transmission.—Reeves Pulley Co., 
Columbus, Ohio. 


Traps — Bulletin, “Tag Thermostatic 
Steam Traps, Sizes: 4 in., 2 in., 1 in.”—C. 
J. Tagliabue Mfg. Co., Park and Nostrand 
Ave., Brooklyn, N. Y. 


Unrtets—Bulletin No. 1003, on Apple- 
ton Explosion-Proof Unilets. — Appleton 
Electric Co., 1701 Wellington Ave., Lake- 
view Station, Chicago. 


VENTILATION—Folder, “What About the 
Ventilation in Your Buildings? . . the Con- 
trols on Your Steam, Air, and Water 
Lines?” Describes ventilators, traps, etc. 
—The Swartwout Co., 18511 Euclid Ave., 
Cleveland. 


WatTeER SystEMs—Catalog No. 30, 160 
pages, describes Deming pumps, water sys- 
tems, and auxiliary parts and equipment.— 
The Deming Co., Salem, Ohio. 


WELpERS—Leaflet, 4 pages, describes 
Flexarc Cletrac Welders.—Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa. 


We tpinc—Application Sheet No. 37— 
Series 2, “Elements of Design—Applica- 
tion of Tubular Shapes.”—The Lincoln 
Electric Co., Dept. 237, Cleveland. 


WeELpING Lens—Leaflet, “The Impor- 
tance of Proper Selecting of a Protective 
Welding Lens.”—The Lincoln Electric 
Co., Cleveland. 


Wire, CasLE—Bulletin, “U R C Weather- 
proof Wires and Cables.”—General Cable 
Corp., 420 Lexington Ave., New York. 


BOOKS 


THE THEORY OF WAGES 


Paul H. Douglas, Professor of Eco- 
nomics, University of Chicago. The 
Macmillan Co., 60 Fifth Avenue, New 
York. 639 pages, statistical appendix, 
bibliography, charts, tables, figures, in- 
dex. : 
Hart, Schaffner and Marx 1926 prize 
winner, since continuously revised and 
just published. Analyzes the way wages 
are fixed under equilibrium conditions 
and develops the theory of production. 
From an inductive study of changes in 
quantity of labor, capital, and produc- 
tion, it measures the contribution to 
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Stanley 


Improved “’3 in 1” 
Strapping Tool 


This latest model Stanley Tool combines in 
one unit the tightening, sealing and cutting 
operations, thus doing away with the now 
obsolete three-tool method. 


Banding packages for safe transit and deliv- 
ery has long since proven its tangible worth. 
We now offer a greatly improved tool that does 
the job faster and better, and at a material 
saving in cost. 









es 


This New “3 in 1” Toolis sturdily built, easy 
to operate and a great improvement over the 
original Stanley “3 in 1”, which was the first 
combination strapping tool ever put on the 
market. 


Your own INDIVIDUAL BRAND of Nailless 
Strapping, bearing your Company Name, 
Trademark or Sloganin BRILLIANT COLORS, 
coupled with this time saving equipment, make 
possible the very highest efficiency in package 
reinforcement. 


THE STANLEY WORKS 


New York 
100 Lafayette St. 


Box Strapping Division 
New Britain, Conn. 


Chicago 
62 W. Kinzie St. 


STANLEY EVERSAFE (Round Safety Edges) Japanned Nailless Strapping furnished in all standard 
widths and gauges. 





Illustration of Colorgraph Strapping, which can be finished in any design and almost any color combination. 
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Your industrial ventilating fans will do the job they’re 
intended to do, if Bendix is specified. 
More air per horsepower is assured, because of the 
unique Bendix propeller blade 

design and Bendix Venturi A BENDIX PRODUCT 
Ring. The air flow is smooth 
—no eddies. 

All types — wall, ceiling, 
floor and portable—in all sizes 
from 16” two-blade to 36” 
four-blade. Finest forged alu- 
minum alloy blades, rolled 
steel frames and motor sup- 
ports. Bendix Engineering 
counsel always cheerfully at 
your service for your special 
ventilation problems. Write 


BENDIX PRODUCTS CORPORATION 


(Industrial Fan Division) 


409 Bendix Drive, South Bend, Ind. 


BENDIX FANS 
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TO BE SURE that their new Electric Clipper would 
be lighter, stronger, more attractive in appearance, and so 
have greater sale appeal, John Oster Mfg. Co. specified 
“all parts to be molded of Bakelite by the Chicago Molded 
Products Corp.” 

If your product needs redesign to make it more salable 
and to lower manufacturing costs—use these same speci- 
fications. Our Engineering and Design Departments will 
cooperate with you upon request. 


CHICAGO MOLDED PRODUCTS CORP. 


2148 Walnut St. Chicago, Ill. 
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Now Gray 
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UNLOADS 40,000 LBS. 


the ceiling is only 12 ft. above the floor; 


OF PIPE IN 20 MINS. 


and typical of Lo-Hed 


Orr a Lo-Hed hoist could give the maximum lift on this job where 


performance this 8 ton hoist has been handling loads of 5 tons con- 
tinuously all day long since 1930, and there has been no maintenance cost 
since it was placed in service. It unloads a carload of pipe in 20 minutes! 
Lo-Hed hoists are saving space, time, money, and labor on all kinds 


of difficult jobs. 


and made in 3 ton to 12 tons capacity. 
Write for bulletins giving useful information. 


saving capabilities. 


They are superior in design, rugged, durable, all-steel, 


Investigate their proven money 


AMERICAN ENGINEERING CO. 


2466 ARAMINGO AVENUE, PHILADELPHIA 














QUINCY 


COMPRESSORS 
LOW COST AIR 


Quincy Compressors and depend- 
able low cost air mean the same 
thing—no matter how you look at 
it . . . The more you investigate 
the more you will be convinced 
that Quincy not only fits right 
into low cost, regular, intermittent 
or stand-by service—but they de- 
liver a plus value which results 
from built in mechanical excel- 
lence, sound design, and modern 
improvements Investigate 
Quincy Compressor Features. 








MODEL WWC—Water 
Cooled Duplex, with pressure 
lubrication. Completely auto- 
matic including all controls. 


MODEL WWD—Water 
Cooled Duplex, with 
pressure lubrication. 
Any type control. 





AiR ENGINEERING SERVICE 


Special engineering advice on the ap- 
plication of the right compressor to 
the right job makes Quincy a name 
well worth remembering when you 
think of air . . . Ask about Quincy 


Air Engineering Service. 


QUINCY COMPRESSOR CO. 


302 MAINE STREET, QUINCY, ILLINOIS 
205 W. Wacker Drive, Chicago, Illinois 
30 Church Street, New York, New York 


Compressors 














production by labor and capital. It 
measures the degree to which distribu- 
tion follows production. 

The effect of changes in wage rates 
on number of hours worked and propor- 
tion of workers employed, the interrela- 
tion of real wages and _ population 
growth, the supply curves of labor, capi- 
tal, and natural resources are dealt with. 
From an inductive study of productivity 
and supply functions, the author works 
out an inductive theory of distribution. 


DEPRESSION AND RECOVERY 


Dale Yoder, Associate Professor of 
Social Economics, and George R. 
Davies, Professor of Business Statistics, 
College of Commerce, State University 
of Iowa. McGraw-Hill Book Co., Inc., 
330 W. 42nd St., New York. 298 pages, 
appendix, bibliography, index. $2. 

Summarizes important aspects of 
economic disorganization, describes de- 
vices of recovery ‘campaign for further- 
ing reconstruction. Presents (1) nature 
and history of depressions in brief; (2) 
analysis of phases of latest depression; 
(3) summary of recovery devices and 
their economic implications. 


BILANZ-THEORIEN 


Dr. Wilhelm Chr. Hauck, Professor 
of Factory Management, Heidelberg 
University. Verlag Konkordia A. G. 
Buehl-Baden, Germany. 131 pages, in- 
dex, figures, tables. 

Published in German. Concerned with 
the mathematical foundations for budget- 
ing. 


THE SCIENCE OF WORK 


Morris T. Vitches, W. W. Norton & 
Co., Inc., New York. 414 pages. Refer- 
ences, index. Drawings, figures, tables. 
$3.75. 

- Non-technical discussion of how psy- 
chology is applied in making work a 
happier and more productive activity. 
Shorter and simpler than the author’s 
earlier survey of the same subject; free 


from technical and _ statistical  ter- 
minology. 
On the Calendar 


JULY 


7-21, The Summer Institute for Social 
Progress, Wellesley College, Welles- 
ley, Mass. M. B. Luitweiler, Chair- 
man of Admissions Committee, Mill- 
burn, N. J 


OCTOBER 


1-4, Illuminating Engineering Society, 28th 
annual convention, Baltimore, Md., 
D. W. Atwater, General Secretary, 29 
West 39th St., New York. 


1-5, American Sociéty for Metals, annual 


convention, New York. W. H. Hisen- 
man, Secretary, 7016 Euclid Ave., 
Cleveland. 


1-5, National Metal Congress and Exposi- 
tion, Commerce Hall, Port of New 
a Authority Bldg., New York. 

H. Eisenman, Secretary, 7016 
Buclid Ave., Cleveland. 


15-18, American Institute of Accountants, 

annual meeting, Chicago. John I. 

ne al Secretary, 135 Cedar St, New 
ork. 


















ny, d . * You can get all three 
Ogqdernize... at small cost 
b ut dj o it wi TARY, ©Production Efficiency 
| @Power Economy 
for best results 


@Low Maintenance 
and lowest cost 






MIDDLE-WESTERN grain elevator 

was faced with the problem of con- 
stantly increasing power costs. A careful 
survey was made with due consideration 
being given to the possibility of utilizing 
existing equipment. A centralized mechani- 
cal drive operated by a synchronous motor 
was finally selected. The good features of 
the existing drive were retained and the 
best in modern power layout was added. 


The immediate results in this case were 
low capital outlay and least interruption of 
operations to make the change. The perma- 
nent result is much lower power costs and 2 
more dependable performance. , , if a 

It doesn’t cost : — - 
much to replace 4 EVERYTHING FOR THE ees Cous Aie60 n. ma his 


those patts not prof- MECHANICAL TRANSMISSION In an eastern gypsum plant a lineshaft delivered power 


itable. Modern OF POWER to three cookers. Belt maintenance was too costly. Dodge 
oO ~ @ = engineers selected the right drive ” the job and mainte- 
nance costs dropped 60%. 

































Dodge Drives se- 
lected on the basis of 
production needs 

and applied to your “‘tilew tix 
machines is a de- : 
pendable way to 
obtain lower cost 
Operation. 










Savings . . . Savings. .'. Savings 


“Shaaage tg A tobacco manufacturer installed Dodge-Timken Bear- 
illow Block ; ae mas Boe . 
ings and eliminated oil drip that was causing heavy 
spoilage losses—a manufacturer of printing rollers saved 
$3,000.00 on first cost alone and solved a troublesome 
production problem—a paper company increased pro- 
duction 30% and cut power consumption 50%. 





Diamond D. 
Clutch 
Completely 
Enclosed 


RR. ee Specialized Engineering Service 


acetic SS Dodge offers specialized engineering, plus a complete 
line of transmission appliances, which insures unpreju- 
diced recommendations. With Dodge engineers, produc- 
tion needs always dictate choice of drive. 


NOW is the time to Modernize for 
Profit, SEND FOR BOOKLET 


You can eliminate lazy machines, increase production 
and cut costs substantially by replacing old drives with 
new, installing new bearing equipment, new clutches, etc. 
This can be accomplished at low cost. Send for our picture 
book “Profitable Industrial Modernization.” It shows and 
tells how others have obtained production efficiency, 
power economy and low maintenance at small cost. 


DODGE MANUFACTURING CORPORATION - MISHAWAKA, INDIANA 
Ee le llc lt EEE 














+ FACTORY MANAGEMENT and MAINTENANCE 


Inside Frosted Lamp—Hygrade also makes large- 
style lamps in many hundred types and sizes. 

















YOU PAY TWICE ee e 


FOR POOR LAMP BULBS! 


@ First cost is the least important cost when you 
buy lamp bulbs. 

For, an incandescent lamp is simply a machine for 
transforming electricity into light. If the machine 
is good, you get maximum light from every dollar 
on your light bill. 

If the machine is poor.. you pay twice — once 
for the poor bulb itself and once again for the cur- 
rent it wastes when you burn it! 

Experts know that Hygrade Lamp Bulbs are as 

erfect as skilled American workers can make them. 
They pass the exacting requirements of the United 
States Government. 


HYGRADE SYLVANIA CORPORATION, Salem, Mass. 
Makers of fine Incandescent Lamps for more than 30 years 











Se Z 
EXPERTS KNOW THESE LAMPS 


HYGRADE 


LAMP BULBS 


A PRODUCT OF HYGRADE SYLVANIA CORPORATION 
Manufacturers of Hygrade Lamps, Sylvania Radio Tubes, Electronic Products 





You Want to Know 
(Continued from editorial page 311) 
€ 


®AN EGG CARTON, designed to 
hold a dozen eggs, may be torn in half 
for half-dozen buyers. Perforated for 
easy separation, one big one is cheaper 
to make than two small ones. 


® ELECTRICAL CORD, rubber insu- 
lated and sheathed with a rubber-like 
material, -is supposed to be impervious to 
oil and gasoline. 


® WALL PANEL, new, of plywood 
with a bonded metal face. For interior, 
exterior construction. In stock sizes up 
to 36 by 96 inches. 


® WHY, objects a manufacturer, do 
you mention the fact (in the June issue) 
that the British can draw wire to 0.002 
inch thick? American manufacturers 
can draw and enamel wire, he says, as 
fine as 0.0007 inch. His own concern 
manufactures 0.001-in. wire in regular 
production. 


® DISPLAY STAND helps salesmen 
sell 36 packages of aspirin at one crack, 
brings automatic repeats on subsequent 
calls, jumps aspirin sales 30 per cent. 
It’s molded. 


© “HANG-IT-ALL” is, so far as we’re 
concerned, the best trade name of the 
month. It’s a copper rack which a manu- 
facturer has designed for the neat and 
handy display in the kitchen of copper 
(he hopes) or aluminum (hang it all!) 
pots and pans. 


® IF you’ve anything to mark, a con- 
cern we know makes aluminum markers. 
For instance, the telephone people use 
them to mark poles with height, age, etc. 


® CRATES ON CASTERS are used 
by a cooking utensil manufacturer for 
conveying small packages to the post 
office. The cooking utensils are alumi- 
num. So are the crates. 


© ADJUSTMENT of the twisting force 
in a new manually operated screw- 
capping machine insures a satisfactory 
seal, yet permits the gentler sex to open 
the package without calling for help. 


® ONE of the latest and slickest of 
those re-use containers is an olive oil 
flask that becomes a good-looking flower 
vase when the oil’s all gone. 


® PIES baked by a New York baker 
are protected by a transparent cellulose 
covering which is held in place by a 
ring stapled to the paper plate. Three 
stapling machines package 35,000 pies 
in an 8-hr. day. 


® WINDOW-TOP CANS are used by 
a Chicago packer to help retailers boost 
sales. One is included in each four- or 
five-case shipment. 








